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Lift the depressed patient up to normal 


without fear of overstimulation... 


A HAPPY MEDIUM aw F 
IN PSYCHOMOTOR | 


STIMULATION 


© Boosts the spirits, relieves physical fatigue 
and mental depression... yet has no appreciable 
effect on blood pressure, pulse rate or appetite. } 


Ritalin is a mild, safer central-nervous-system stimulant 
which gently improves mood, relieves psychogenic fatigue 
“without let-down or jitters...” and counteracts over- 
sedation caused by barbiturates, chlorpromazine, rauwolfia, 
and antihistamines. 

Ritalin is “a more effective and less over-reactive drug 
than amphetamine or its derivatives.”? It does not produce 
the “palpitation, nervousness, jitteriness, or undue pressure 
in the chest area ... so frequently mentioned by patients on 
[dextro-amphetamine sulfate].’” 


Dosege: 5 to 20 mg. b.i.d. or t.id., References: 1, Pocock, D, G.: 
adjusted to the individual Personal communication. 
» 2. Harding, C. W.: Personal 
. RITALIN® hydrochloride 
communication. 3. Hollander, 
W. M.: Personal communi- 
hydrochloride CIBA) 
cation, 


Supplied: Tablets, 5 mg. 
(yellow) and 10 mg. (blue); 
bottles of 100, 500 and 1000, / 


Tablets, 20 mg. (peach- 
colored); bottles of 100 / 
and 1000. 
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What you want 
analgesic 


(Salts of Dihydrohydroxycodeinone and Homatropine, plus APC) 


\ Beater than, codeinp pls APC 


Sp d acts faster than plus APC— 


usually within 15 minutes! 


codeine plus APC—usually for 6 hours 


with virtual freedom from constipation’ 


Average adult dosage,1 tablet q.6 h. Supplied 
as scored, yellow oral tablets. May be habit- 
forming. Literature? Write — 


ENDO LABORATORIES INC. Richmond Hill 18, New York 


376,19652 


1. Blank, P.,and Boas,H.: Ann. West.Med.4& Surg.6 
2. Piper, C. E.,and Nickias, F.W.: indust. Med. 23.510, 1954 


*U.S. Pat. 2,628,185 


Entered as second-class matter, November 16, 1932. at the post office at Boston, Massachusetts, under the act of 
March 3, 1879. Published weekly at 8 Fenway, Boston 15. Domestic, $8.00 per year 
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in skin disorders 


a major improvement 


in topical corticosteroid therapy 


new 


with MericorteLone, original brand of prednisolone 


* approximately twice the per milligram 
potency of topical hydrocortisone 


no edema and sodium retention reported 


provides METICORTELONE in free alcohol 
form, reported by dermatologists 

to be the most effective form for topical 
steroid therapy 

for effective local relief of allergic (atopic) dermatoses, 


poison ivy dermatitis and other contact dermatoses, nonspecific 


anogenital pruritus — with new corticosteroid potency. 


formula: Each gram of water-washable Meti-Derm Cream 


contains 5 mg. of prednisolone, free alcohol. 


supplied: Met:-Deam Cream, 0.5%, 10 Gm. tubes. 


Meri-Deam,* brand of prednisolone topical 
MeTicorTecone,® brand of prednisolone 
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Each 0.6 cc. provides: 
Vitamin Ar (natural) $000 U.S.P. Units 
Vitamin 0+ (natural) 1000 U.S.P. Units 
Ascorbic Acid (C) . 
Vitamin 
Choline* 
Betaine* . 
inositol. 
Thiamine HCI . 
Riboflavin (B2)* 
Niacinamide 
Pyridoxine HCI (Be) 
Pantneno! 
Vitamin E** 


available 
as 
before 


regular 


vi-syneral vitamin drops (untiavorea) 


Samples? write... 


u. s. vitamin corporation 


(Arlington-Funk Laboratories, division) * 250 East 43rd St. * New York 17, N. Y. 


f 
great new fortified aqueous vitamin ula 
ipotropic choline, betaine, jositol fortified 
pconvulsant vitamin Be aqueous 
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A and 
— i 7 
odor — allergens removed 
: 
; 
| 
Lz 
| 


Vol. 254 No. 16 ADVERTISING SECTION 


Tae architect who drew 

the plans for the offices in 

which you are located was not 

completely concerned with how the 

tenant would make use of the space. 


That, of course, was left to your receive extra benefits thet can come 
planning, and only you know enough 


of the “anatomy” of your practice to you as the user is with Sanborn Com. 
decide which furnishings and instruments ee 
are needed. 
When electrocaridiographs and/or 
metabolism testers are considered as Fat 
examining aids, their inclusion in the — 
of a plan to build for better 
iagnosis is an important decision. & 
To help you determine the valueofthese = = = 
instruments, we will gladly arrange for you 
to include either or both of them in your 
“floor plan” during a no-obligation-to-you trial 
period. This will give you an opportunity 
to judge them from your own point of 
view before the final “blueprint” is 
_ drawn and purchase is made. 


Cambridge 39, Mass. 
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All the benefits of prednisone 


and prednisolone 


Apr. 19, 1956 


plus positive antacid 


action to minimize 
gastric distress 


Multiple Compressed Tablets of ‘Co-Dettra’ 
and ‘Co-Hypettra’ are designed to help the 
physician cope with the problem of gastric dis- 
tress which might otherwise become an obstacle 
to therapy with the newer steroids prednisone 
and prednisolone, Each Multiple Compressed 
Tablet is specifically formulated as a “tablet 
within a tablet” to provide stability and to re- 
lease in sequence antacid and anti-inflammatory 
components, 


MuttTiPLe 
COMPRESSED 


TABLETS 


Co-Hy delta 


Supplied: Multiple Compressed Tablets of 
*Co-Devtra’ and ‘Co-Hypetra’, each contain- 
ing 5 mg. prednisone or prednisolone, 300 mg. of 
dried aluminum hydroxide gel, U.S.P., and 50 
mg. of magnesium trisilicate, U.S.P., bottles of 
30 tablets. 


Philadelphia |, Pa. 


Division OF Merckx & Co., Inc, 


‘Co-Devrra’ and ‘Co-HyperTra’ 
are the trademarks of Meacx & Co., Inc. 
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It’s not a 
distress call. . . 
net yet 


but it could be-- 


A MBAR 


HIT AL 


AMBAR'™ TABLETS 


Methamphetamine Hydrochloride . . 3.33 mg. 
Phenobarbital (1/3 grJ-...... 216 mg. 


The “distress call” in obesity often comes 
from the emotional “misfit,” unable to 


control mood or appetite. Ambar allays this ae 
$ ae Average duration of therapeutic effects 4 hours 

hunger sensation by gently lifting the 

AMBAR™ EXTENTABS’ 


Methamphetamine Hydrochloride . . 10.0 mg. 
Phenobarbital (1 gr.) 


depressed mood, and subtly reducing the 
emotional distresses so often responsible for 
the urge to overeat. Ambar brings the 
obese patient’s appetite “down to normal”. . . 10-12 hours 

... without peaks of stimulation 6 

... without troughs of depression 

... without significant cardiovascular effects Liscrature avelleble on request. 


soot ithout postmedication “puter s *Hobine’ registered trade-mark lor Extended Action tablets. 


A. H. ROBINS COMPANY, INC., RICHMOND, VIRGINIA 
Ethical Pharmaceuticals of Merit Since 1878 
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Comparativ 4 commercially 


custards on 


Rennet desserts are 
made with fresh milk 
and either ‘‘Junket’’ ° 
Rennet Powder or 5 
“Junket’ Rennet Tab- 
lets. Therefore, unlike 
many commercially 
canned ‘Baby desserts” 
they are high in milk 
solids and supply all the 
nutritional values of milk. 
That is why rennet-custards are widely recom- 
mended by the profession as one of the first 
solid foods in the infant dietary... why they are 
also recommended, with “dressed up” varia- 
tions, for growing children and adults. 


RENNET POWDER 
Makes Fresh Milk into Rennet-Custards 


‘Junket’’ Rennet Pewder—Vanilla, Chocolate, 
Lemon, Orange, Raspberry, Maple, Strawberry. 
“Junket’’ Rennet Tablets—not sweetened or flavored, 


(eg. U.S. Pat. Off.) ts (he trademark of Chr, Haneen’s Lab. tne, 
Littie Falls, N. ¥. for ite rennet and other food products, 


HYDROGEN PEROXIDE 
In Its Effective 
Physiolo gicall y Correct Form 


G.H.P. CARBAMIDE, Glycerite 
of Hydrogen Peroxide Carbamide, 
provides hydrogen peroxide in a 
form which retains the advantages 
of this bactericide, yet eliminates the 

limitations of agueous Hydrogen 

Peroxide, 


G.H.P. CARBAMIDE, Glycerite 
of Hydrogen Peroxide Carbamide— 
is stable, long-acting, non-toxic, non- 
sensitizing, hypo-allergenic and non- 
stinging. In addition. .. its cleansing, 
penetrating and healing action in 
purulent wounds makes it the ideal 
topical antiseptic of choice in the 
treatment of mixed infections of the 
ear, nose, throat, rectum and vaginal 
tract. 


FORMULA: G. H. P, CARBAMIDE 


contains: 
Urea (Carbamide) Peroxide . . 4% 
(Equivalent to Hydrogen Peroxide 1.5% ) 


8-Hydroxyquinoline . 0.1% 
In substantially anhydrous Glycerol q.s.ad. 


SUPPLIED; 1 02. Botties with Dropper 
8 oz. Bottles 


INTERNATIONAL PHARMACEUTICAL 
CORPORATION 
Philadelphia 3, Po. 


SEND COUPON FOR SAMPLES AND LITERATURE 


International Pharmaceutical Corp. 
1700 Walnut Street 
Philadelphia 3, Pa. 

Gentlemen: Please send me: 
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eeeamong other things...which distinguishes 
Vi-Penta Drops 'Roche.' Since all 


multivitamin solutions tend to lose 


strength in time, viePenta® Drops 


are dated to assure full label potency. 
Just 0.6 cc daily provides required 
amounts of A, C, D and B vitamins 
(including Bg), and you'll find that both 
mothers and youngsters like them because 
they're easy to give and easy to take. 


Hoffmann - La Roche Inc « Nutley 10 ° N, J, 
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Superior antacid action and... 


"For palatability, 


wa 


many patients prefer Maalox 


MaAcox®, an efficient antacid suspension of magnesium. 

aluminum hydroxide gel, is smooth-textured, and always sti itiiaia 
pleasant to take. MAALOX was tested by thousands of hos- ae For P Fie. 4 
pital outpatients, who preferred it to other antacids. Indeed, “ag try Ascriptin Tablets . 
high patient acceptability (without danger of constipation ) (Aspirin buffered with Maalox) 
is one of the outstanding advantages of MAAcox therapy.” 4 © Doubles blood salicylate level 


\ 

As to chemistry: Maacox has more acid-binding capacity @ Action more prolonged \ 
@ High gastric tolerance level 1 


than aluminum hydroxide gel, and maintains its antacid © Clinically proved 
effect twice as long.’ Samples on request. 
Supplied: Suspension, bottles of 12 fluidounces. 


Tablets, bottles of 100. Samples sent promptly on request. 
1, Kramer, P.; Med. Clin. North America, 39:1381, Sept. 1955 

2. Morrison, Samuel: Am. j. Gastroenterology 22:309 (1954) 

3. Rossett, N. E., Rice, M.L.. Jt., Gastroenterology 26,490 (1954) 


“... better suited for antacid therapy’’? 
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bursitis subsides with 


NEw 
— 


(with prednisone 


TABLETS 


pain, stiffness, swelling relieved; function improved; 
well feeling restored 


also in fibrositis, myositis, neuritis, subacute or interval gout, 
mild rheumatoid arthritis and spondylitis 


| 2 


how... 
in common rheumatic arthritic disorders 


when you want the distinct benefits of the newest 
corticosteroid therapy plus low, effective dosage 
for greater safety 


combining 


Prednisone 0.75 mg. — best of the new 

Acetylsalicylic acid 325 mg. —best of the old 

Ascorbic acid 20 mg.—to fortify the patient against stress 

plus aluminum hydroxide 75 mg. —to minimize gastric distress from salicylates 


Packaging: Bottles of 100 and 1000. 


SIGMAGEN,* brand of corticoid-analgesic compound. 
‘TM 86.) 6) 486 
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D.72 + 


4% 


ELECTRODYNE 
The CATERNA DEFIBRILLATOR 


THE EXTERNAL DEFIBRILLATOR 


Developed by Paul M. Zoll, M.D. 


The New Electrodyne D-72 is a 
PROVEN* instrument for clinical 
treatment of ventricular fibrillation and 
persistent ventricular tachycardia 
through the unopened chest. 


ELECTRODYNE CO., INC. 
80 ENDICOTT STREET 
NORWOOD, MASSACHUSETTS 


yy, 


“REFERENCE: Zoll, P. M. et al: Termination of Ventricular Fibrillation in Man by Externally Applied 
Electric Countershock. New England Journal of Medicine — Vol. 254 — No. 16 — April 19, 1956. 
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New suppositories eradicate 


urethral infection and pain 


The suppository this patient inserted at home 
this morning keeps her comfortable all day 
and allows her to follow her normal routine 


new—the only antimicrobial urethral suppository 
fast —prompt relief of pain and burning 


sure—the nitrofuran, Furacrn, eradicates most bac- 
teria common to urethral infections 


easy —patient inserts suppositories at home 

safe—only rare irritation in over 340 reported cases* 
proved—“the suppository method of medication has 
proved its worth”* 

Prescripe; for bacterial (granular) urethritis; for 
topical anesthesia and prophylaxis of infection before 
and after instrumentation 


Formuta: 0.20% Puracin (brand of nitrofurazone) and 2% diper- 
odon-HCl in a water-miscible base Sealed in foil. Box of 12. 


to prevent cross-infection 


Use the urethral suppositories with FURACIN vaginal 
Suppositories to prevent urethrovaginal cross-infection. 
FPoamuta: 0.2% Furacin (brand of nitrofurazone ) in a water-miscible 


base. Sealed in yellow foil. Box of 12. 
*Voungbieed, V. H.: 4. Urol, 1968 


FURACIN' 
urethral 


SUPPOSITORIES 


a new class of antimicrobials 


ow 
BATON LABORATORIES, Norwich, N.Y. %" NITROFURANS neither antibiotics nor sulfes 
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states 


stable ataractic effect 
without excessive sedation 


stable sessile effect without rapid peaks and 
declines in blood pressure 


‘effect of Raudixin on the blood 
hypertensive patient and normotensive 


Raudixin Raudixin Discontinued 


DOSAGE: 100 mg. b.i.d. initially; 2 ‘ Hypertensive Patient 
may be adjusted within a range of 

50 mg. to 500 mg. daily. Most pa- p ’ 
tients can be adequately maintained 
on 100 mg. to 200 mg. daily. 


SUPPLY: 50 mg. and 100 mg. tab- 
lets, bottles of 100, 1000 and 5000. 


Days 10 20 30 50 60 70 60 90 


The hypotensive action of Raudixin is selective for the hypertensive state. 
For this reason, Raudixin does not significantly affect the blood pressure of 
normotensive patients. 
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Tetracycline Lederle 


in the treatment of 


respiratory infections 


January and his associates! have written | 
on the use of tetracycline (ACHROMYCIN) a 
to treat 118 patients having various oe 
infections, most of them respiratory, in- 
cluding acute pharyngitis and tonsillitis, 
Otitis media, sinusitis, acute and 


chronic bronchitis, asthmatic bronchitis, 

bronchiectasis, bronchial pneumonia, 
and lobar pneumonia. Response was 
judged good or satisfactory in more than 
84°, of the total cases. 


Each month there are more and more 
reports like this in the literature, docu- 
menting the great worth and versatility 
of ACHROMYCIN, This antibiotic is unsur- 
passed in range of effectiveness. It provides 
rapid penetration, prompt control. Side 
effects, if any, are usually negligible. 


No matter what your field or specialty, . 


ACHROMYCIN can be of service to you, 


For your convenience and the patient's 


comfort, Lederle offers a /ful/ line of 


dosage forms, including 


ACHROMYCIN SF 


ACHROMYCIN With STRESS FORMULA ViTA- 


MINS. Attacks the infection—defends the 

patient—hastens normal recovery. For 

severe or prolonged illness. Stress formula 

as suggested by the National Research 

Council, Offered in Capsules of 250 mg. a 
and in an Oral Suspension, 125 mg. per 
5 cc. teaspoonful, 


For more rapid and complete 
absorption. Offered only by Lederle! 


filled sealed capsules 


January, H. L. et al: Clinieal experience with 
tetracycline. Antibiotics Annual 1954-56, p. 626, 


LEDERLE LABORATORIES DIVIGION 
AMERICAN CVANAMIO COMPANY 


PEARL RIVER. NEW YORK 


PHOTO DATA: 456 VIEW CAMERA, £6.6, 1 ex 
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storation 


inthe elderly 


a CEREBRAL tonic 


Restoration of the geriatric patient to improved levels of mental 
activity and social behavior achieved with the metabolic agents in 
L-Glutavite can be more lasting, more dependable and safer than 
with the administration of pharmacologic stimulants or pharma- 


cologic tranquilizers. 


L-Glutavite provides potent metabolic agents, e.g., 
monosodium L-glutamate and niacin in high thera- 
peutic dosage to improve cerebral function. 


L-Glutavite provides metabolic nutrients inherently 
safe and virtually free of side effects, even with pro- 


longed use. 


L-Glutavite is now available in convenient bulk form in a new Can- 
ister, as well as in the individual-dosage Packets: 


Maintenance therapy—2 to 6 


Formula: 

Monosodium L-glutamate 3.48 Gm. teaspoonfuls daily. 

Niacin 45.0 m 
Thiemine mononitrate 0.6 = Supplied: In 30 Gose canisters. 
Riboflavin 0.8 mg. L-Glutavite Packets: 

Ascorbic acid 30.0 mg Initial therapy—3 to 5 packets 
Ferrous sulfate 11.0 mg per day in tomato or vegetable 
Dicalcium phosphate 910.0 mg. juice, or sprinkled on prepared 


food, for 4 to 6 weeks. 


L-Glutavite Canister: 
Initial therapy—6 to 10 teaspoonfuls Maintenance therapy—1 to 3 
| 


per day in tomato or vegetable juice, packets daily. 
or sprinkled on prepared food, for 4 Supplied: In cartons of 30 in- 
to 6 weeks. dividual dosage packets. 


FY cray PHARMACEUTICAL CO., INC., Newton 58, Massachusetts 
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forecast: 


wind, rain and frequent nasal congestion 


keep America healthy 
Salute your medical schools during 


Medical Education Week 
April 22-28, 19686 


— 


forecast for 


brand of tetrahydrozoline hydrochloride 


a “superior’’* nasal decongestant 


supplied: providing nasal patency in minutes (almost immediately 
after instillation) for hours (up to 6 hours with a single 


TyzinE Nasal Solution, in 1-oz. 
dose) without rebound engorgement... 


dropper bottles, 0.1%. Tyzine 
Nasal Spray, in plastic bottles, 
15 ce., 0.1%. Tyzine Pediatric 
Nasal Drops, in 1/2-0z. bottles, 
0.05%, with calibrated dropper 
for precise dosage. 


odorless, tasteless and free of sting, burn or irritation 


‘In addition ...{TYZINE] shortened the usual course 
of each infection, and, also either prevented or aborted 
complications...’”! 


1. Graves, J. W.: Eye, Ear, 
Nose & Throat Month. 


34:670, 1955. 2. Menger, 
H. C.; New York J. Med. (Pfizer) PFIZER LABORATORIES 


55:812, 1955. 3. Neistadt, L.: She 
A.M.A. Arch. Otolaryng. Division, Chas. Pfizer & Co., Inc. 


62:143, 1955. Brooklyn 6, New York 
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Since the ulcer patient usually” 
can not get away from it all, 
prescribe MONODRAL with 
Meearat to more effectively 
isolate the ulcer from the. 
patient physiologically. 
MonooraL with MeBaRal 
trols hyperacidity by a proved 
superior antisecretory action, 
Controls hyperirritability and 
hypermotility of the upper 
gastro-intestinal tract, relieves — 
pylorospasm, 
Induces a serenityof mind with- 
out affecting mental alertness, 
softens the emotional impact 
of environmental stimuli. 


Controls the psychovisceral 4 
component of peptic ulcer; 
sens gastro-intestinal tension — 
by diminishing reflex motor . 
irritability. 

MONODRAL with MEBARAL Tablets, 

1 or 2 tablets three or four times 
daily; each tablet containing 5 mg. 


MONODRAL bromide and 32 mg 
MEBARAL. Bottles of 


MEBARAL 


fOr COMPLETE _G@NTROL 
of peptic ulcer 
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fibrillation is usually a rapidly 
fatal arrhythmia that may occur in cardiac pa- 
tients, in any patient under anesthesia and in drown- 
ing and electrocution. In cardiac patients it is a 
frequent cause of sudden death in the course of 
coronary-artery disease, a well recognized mechanism 
of Stokes—-Adams attacks, an uncommon toxic reac- 
tion to digitalis, quinidine and procaine amide, an 
occasional terminating event in ventricular tachy- 
cardia and a rare, but dreaded, complication of 
cardiac catheterization. In the operating room ven- 
tricular standstill is the usual initial mechanism of 
cardiac arrest, but ventricular fibrillation occasion- 
ally occurs,’ particularly during hypothermia or dur- 
ing anesthesia with chloroform or cyclopropane. 
Ventricular fibrillation causes an immediate ces- 
sation of circulation; it rarely stops spontaneously, 
and its treatment is unsatisfactory. When it occurs 
in the operating room, the chest may be opened, and 
intermittent manual compression of the heart (“car- 
diac massage”) performed to restore circulation. The 
fibrillation may then terminate spontaneously, after 
the administration of drugs or after the application 
of electric current directly to the exposed heart.* 
The defibrillating countershock usually consists of 
60-cycle alternating current of 1/7. amperes or more 
(120 to 150 volts) for 0.1 to 0.5 second, applied 
across large electrodes on the heart. 
In the laboratory animal, ventricular fibrillation 
*From the Medical Research Department of the Yamins Research 


Laboratories, Beth Israel! Hospital, and the Department of Medicine, 
Harvard Medical School 

Aided by research grants from the National Heart Institute, National 
Institutes of Health, United States Public Health Service (H-1455 and 
H-1028), and from the Massachusetts Heart Association 

tAssistant professor of medicine, Harvard Medical School; visiting 
physician, associate in medical research and chief, Cardiac Clinic, Beth 
srael Hospital 

{Clinical associate in medicine, Harvard Medical School; associate 
visiting physician and associate in medical research, Beth Israel Hospital. 

§Research fellow in medicine, Harvard Medical School; research fel- 
low in medical research, Beth Israel Hospital; research fellow, American 
Heart Association, 

{Research fellow in medicine, Harvard Medical School; research fel- 
low, National Heart Institute; formerly, research fellow in medical re- 
search, Beth Israel! Hospital. 

associate in medicine, Harvard Medical School; research 
fellow in medical research, Beth Israel Hospital. 
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TERMINATION OF VENTRICULAR FIBRILLATION IN MAN BY EXTERNALLY 
APPLIED ELECTRIC COUNTERSHOCK* 


Paut M. M.D.,¢ Artuur J. Linenruar, M.D.,t Wittiam Ginson, M.D.,§ 
Mitton H. Paur, M.D.,{] anp Leona R. Norman, M.D.|| 


BOSTON 


Number 16 


has also been terminated by the external application 
of countershock current across the closed chest,°* a 
procedure with much wider clinical applicability 
This paper reports the successful termination of ven- 
tricular fibrillation in 4 patients by countershock ap- 
plied externally across the closed chest and demon- 
strates that external countershock is an immediately 
effective, safe and clinically feasible procedure 


AND TECHNIC 


The external defibrillator** has a circuit similar to 
that described for direct defibrillation by MacKay, 
Mooslin and Leeds.* A special 6:1 isolation step-up 
transformer and a variable autotransformert{ are 
used to convert the 120-volt line current to a range 
of 0 to 720 volts. The duration of the current is 
fixed at 0.15 second by a suitable condenser in a 
relay circuit. The step-up transformer and the power 
relay contacts are capable of transferring approxi- 
mately 12,000 watts (15 amperes at 720 volts) for 
0.15 second at 1-second intervals. Copper electrodes, 
7.5 cm. in diameter, mounted on heavily insulated 
handles, were smeared with electrode paste and were 
held firmly in place against the chest wall at the 
level of the apex, one to the left of the sternum 
and the other on the anterior axillary line, In view 
of the high voltages used, the personne! was instruct- 
ed not to touch the electrodes or the patient's body, 
and that one person should not hold both electrodes 

Immediately before application of countershock 
current, the time constant of the amplifier of the 
electrocardiograph}{ was usually shortened by means 
of the “Instomatic” switch; as a result the stylus of 
the instrument was immobilized and protected from 
the high countershock voltages. This interval, when 
the action potentials of the heart were not recorded, 


**Manulactured by the Electrodyne Company, Norwood, Massachu- 
setts 

'?Variac V20, manufactured by the General Radio Company, Cam 
bridge, Massachusetts 

TIA single-channel, direct-wiring instrument, Visocardiette, manu- 
factured by the Sanborn Company, Cambridge, Massachusetts 
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is indicated in Figures 1-6 by an interrupted horizon- 
tal line. A cardiac pacemaker® was used to stimulate 
the heart externally when ventricular standstill fol- 


lowed 


360volits 


Electrocardiograms (Lead 2) in Case 1. 


Countershock of 360 volts applied at the 

momentary interruption of the tracing, terminated the fibril- 

lation. When the electric recording was resumed, at the end 

of the interrupted horizontal line, cardiac arrest was ob- 
served. 


Fioure |. 


arrow, during 


Case Reports 


Ventricular fibrillation after myocardial infarction, with de- 
fibrillation followed by cardiac standstill and death 

Case 1. A 64-year-old woman was hospitalized on Au- 
gust 17, 1955, for a 2d massive myocardial infarction com 


Osec. 


Apr. 19, 1956 


of 360 volts was applied across electrodes on the chest. The 
ventricular fibrillation was terminated instantaneously, but 
persistent ventricular standstill followed and heart beats 
could not be stimulated by the external electric pacemaker 
Fig. 1 


Ventricular fibrillation after irregular tachycardia and pro- 
longed circulatory collapse, with 6 defibrillations, each fol- 
lowed by transient ventricular standstill or ventricular beats, 
and with recurrent fibrillation and death 

Case 2. A 78-year-old man was admitted to the hospital 
on October 30, 1955, unconscious and in circulatory collapse 
for about % hour. An electrocardiogram on admission 
showed an irregular tachycardia (Fig. 2A). Oxygen, levar- 
terenol (Levophed) and procaine amide (200 mg.) were 
administered without effect. After 15 minutes a convul- 
sion occurred, and respirations ceased. The electrocardio- 
gram then showed ventricular fibrillation (Fig, 2B). After 
| minute of ventricular fibrillation, external electric counter- 
shock was applied. Initial shocks of 240 and 360 volts were 
ineffective (Fig. 2C). A 3d shock of 480 volts applied 1'/ 
minutes after the onset of fibrillation was laine by slow 
ventricular beats (Fig. 2D), but fibrillation recurred after 
21 seconds. On 5 subsequent occasions over the next 8 
minutes, countershocks of 600 and 720 volts (Fig. 2F, F and 
G) defibrillated the ventricles. Each time, however, fibrilla- 
tion recurred within 2 to 30 seconds after periods of cardiac 
standstill or ventricular beats. Adequate respiratory ex- 


| ttt 
85sec. - 360volts 


97sec. - 480volts 


see 


5min. Ssec.- 720volts 
(3 


F 


33sec-- GOO volts 


Fioure 2. 
tion (B), Ineffective Countershock (C 


Standstill and Recurrent Fibrillation (F 


Electrocardiograms (Lead 3) in Case 2, Showing Irregular Tachycardia (A), Onset of Ventricular Fibrilla- 
and Successful Defibrillations Followed by Ventricular Beats (D and E), Cardiac 


and G 


The interrupted horizontal lines indicated when the electric activity of the heart was not recorded. 


plicated by recurrent pain and increasing congestive heart 
failure, She suddenly collapsed 5 days later, and an electro- 
cardiograph showed ventricular fibrillation. After 
of circulatory and respiratory arrest, a single countershock 


minutes 


*Manufactured by the Electrodyne Company, Norwood, Massachusetts 


change was not effected; circulatory collapse persisted, and 
the patient died. 

Ventricular tachycardia and fibrillation due to digitoxin, 
with defibrillation followed by ventricular beats for 5¥2 
minutes and persistent circulatory collapse and death 


iy 
| ae 
2min. 46sec. - 600volts 


Case 3. A 63-year-old man entered the hospital on Janu- 
ary 25, 1956, with nausea and vomiting from digitoxin. 
During the next afternoon pulmonary edema developed, 
resisting all therapeutic measures. At 7:30 p.m. the blood 
pressure fell; levarterenol was administered intravenously, 
but only transient feeble pulses were obtained. An electro- 
cardiogram at 8:00 p.m. showed ventricular tachycardia 
(Fig. 34). At 8:10 p.m. a convulsive seizure occurred and 
was followed by apnea, and ventricular fibrillation was ob- 
served (Fig. 3B). Thirty-three seconds later a countershock 
of 240 volts was applied across the chest and stopped the 
fibrillation (Fig. 3C). Ventricular beats returned, which 
were regular and uniform in pattern (Fig. 3D). The ventric- 
ular rhythm continued for 5% minutes at 55 to 60 beats 
per minute, but the patient remained apneic, pulseless and 
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ventricular activity interrupting an idioventricular rhythm 
of about 30 per minute. He was resuscitated repeatedly 
from ventricular standstill by brief applications of external 
stimulation. Continuous electric stimulation for a 14-hour 
period at rates of more than 40 per minute not only pre- 
vented seizures due to ventricular standstill but also sup- 
pressed the ectopic activity. 

Various drugs were then administered in an attempt to 
prevent the ectopic ventricular activity by accelerating the 
idioventricular pacemaker. Epinephrine, isoproterenol and 
ephedrine accelerated the idioventricular rate, but did not 
prevent recurrent seizures that were due to short runs of 
ventricular fibrillation. On 3 occasions major seizures due 
to prolonged ventricular fibrillation stopped immediately 
after the application of electric countershock 


Ficure 3 


Electrocardiograms (Lead 2) in Case 3, Showing Ventricular Tachycardia (A), Ventricular 


Fibrillation (B 


and Termination of Fibrillation by Countershock of 240 Volts (at the Arrow), with Resumption of Ventricular Beats (C) 
the Interrupted Horizontal Line Indicates when the Electric Activity of the Heart Was Not Recorded and Regular 


unresponsive. External electric stimulation evoked electro- 
cardiographic ventricular responses, but no peripheral pulses 
were felt. Other resuscitative measures of artificial respira- 
tion with oxygen and intravenous administration of vaso- 
pressor agents were not applied; ventricular fibrillation 
recurred, and the patient died. 


Stokes-Adams attacks due to ventricular standstill and ven- 
tricular fibrillation, with successful defibrillation on 3 occa- 
sions and termination of ventricular tachycardia on 1, fol- 
lowed by complete recovery 

Case 4. A 67-year-old man entered the hospital on No- 
vember 17, 1955, because of almost continuous Stokes 
Adams attacks, He had been well until 2 months previous- 
ly, when seizures began at about weekly intervals and a 
slow pulse was noted. Two days before admission the 
seizures increased in frequency. 

On admission he was having a seizure and was pulseless 
While the electric pacemaker was being obtained, resuscita- 
tion was unsuccessfully attempted by striking the chest and 
by cardiac puncture, Then external electric stimulation” ™ 
immediately revived the patient, and spontaneous beats 
returned. Electrocardiograms showed recurrent episodes of 
ventricular standstill, as well as frequent multifocal ectopic 


Ventricular Rhythm (D) Persisting after Defibrillation for Five and a Half Minutes. 


First defibrillation, On December 4 the basic idioventric- 
ular rate ranged from 43 to 50 per minute (Fig. 4A), with 
multifocal ventricular activity and brief runs of ventricular 
tachycardia at 100 per minute. At 9:00 p.m. (1 hour after 
25 mg. of ephedrine orally and 4 hours after 10 mg. of 
isoproterenol sublingually) the patient suddenly had a 
major convulsive seizure; respirations and heart beat ceased 
and he appeared dead. Two minutes after the onset of the 
seizure a continuous electrocardiogram was started and 
showed ventricular fibrillation (Fig. 4B), The electrodes 
of the external defibrillator were applied to the chest wall 
Electric countershocks of 180, 240, and 270 volts were ap- 
plied 47 (Fig. 4C), 92 and 112 seconds, respectively, after 
the beginning of the recorded fibrillation, without effect 
At 135 seconds (Fig. 4D) another shock of 270 volts was 
applied; when cardiac activity was recorded again 3 seconds 
later, ventricular tachycardia was present and persisted un- 
til 150 seconds, when a shock of 300 volts was applied, For 
the next 17 seconds electric activity of the heart was not 
recorded and is therefore not illustrated. During this time 
the patient remained syncopal and pulseless. External elec 
tric stimulation with a pone pacemaker was started, since 
the ventricles was assumed to be in standstill; ventricular 
responses (V) were then observed (Fig. 42) to every other 


O sec. 
33sec.- 240 volts 7 3 
92sec. 


730 


After 13 seconds rapid spontaneous ventric- 
ular beats reappeared; this ventricular tachycardia per- 
sisted for 90 seconds (Fig. 47), and then stopped spon- 
taneously, and was followed by the usual slow idioventric- 
ular rhythm (Fig. 4G). The total elapsed time from the 
onset of the seizure to the return of idioventricular rhythm 
was about 7 minutes, Shortly thereafter the blood pres- 
sure was 206/74, and the patient was alert and responsive 

Second defibrillation. Because of persistent multifocal 
ventricular activity, the isoproterenol and ephedrine were 
stopped, Nevertheless, the ectopic activity was still present 


stimulus (E) 


1 
ad 


Electrocardiograms (Lead 2) on December 4 in 
Case 4 
The indicated times are from beginning of the continuous 
electrocardiogram, two minutes after the onset of the epi- 


sode. The interrupted horizontal line indicates when the 
electric activity of the heart was not recorded 


Fioure 


on December 6 (Fig. 5A). At 9:20 a.m., a major seizure 
occurred, and a continuous electrocardiogram started 1/2 
minutes later showed ventricular fibrillation, Countershocks 
of 300 and 312 volts were applied 37 (Fig. 5B) and 45 sec- 
onds, respectively, after the Seainaine of the recorded fibril- 
lation but were ineffective. At 70 seconds (Fig. 5C) a shock 
of 324 volts was applied. In | second, when the cardiac ac- 
tivity was recorded again, the rhythm had changed to ven- 
tricular tachycardia (Pig, 5C, end), The tachycardia lasted 
for 23 seconds, and then stopped spontaneously, and was 
followed by ventricular standstill (Fig. 5D Electric stimuli 
(E) of 50 volts near the end of the tachycardia, 
were ineffective. When ventricular standstill persisted, the 
stimuli (BE) were increased to 75 volts at 106 seconds and 
immediately produced (Fig, 52) responses (V), 
Fifteen seconds later spontaneous idioventricular rhythm re- 
turned (Fig, 5k Shortly thereafter the patient had com- 
pletely recovered, and the blood pressure was 240/98 
During the next 5 days, 9 seizures occurred. Several 
stopped promptly after electric stimulation, but others did 


begun 


ventricular 
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not respond, Electrocardiograms taken in 2 of these epi- 
sodes showed ventricular fibrillation that terminated spon- 
taneously. During this period the ventricular rate ranged 
from 28 to 80 (Fig. 6A), and the rhythm was interrupted 
by frequent multifocal, ectopic ventricular activity. Atropine, 
0.6 mg. at 4-hour intervals, was followed by excessive ven- 
tricular acceleration and ectopic ventricular activity, so 
that the drug was stopped. 

Third defibrillation. At 10:40 a.m. on December 11, 3 
hours after the administration of 0.6 mg. of atropine, an- 
other major seizure occurred, Within 1 minute of its on- 
set a continuous electrocardiogram was started and showed 
ventricular fibrillation. An external countershock of 300 
volts applied 71 seconds later was ineffective (Fig. 6B). A 
2d shock of 360 volts was applied at 87 seconds (Fig. 6C 
Within | second, when electric activity was recorded again, 
cardiac standstill was seen. This persisted for 12 seconds 
whereupon external stimulation at 60 volts was started and 
produced effective ventricular beats (Fig. 6C). After 15 
seconds, spontaneous ventricular beats reappeared, and the 
regular idioventricular rhythm resumed within a few sec- 
onds (Fig. 6D). The patient regained consciousness prompt- 
ly, and the blood pressure returned to its previous level 

Ephedrine sulfate (25 mg. every 4 hours) and atropine 
sulfate (0.6 mg. 4 times a day) were administered orally 
and the multifocal ventricular activity lessened. With larger 
doses of ephedrine the ectopic activity increased, After 
having been free of seizures for 9 days, the patient was 
discharged on December 20, when he was up and about, 
felt well and insisted on going home before Christmas. He 
had remained well for 3 months when last seen 


Discussion 


These 4 cases demonstrate that externally applied 
electric countershock is an immediately effective, 
safe and clinically feasible procedure. The efficacy 
of this technic in defibrillating the ventricles was 
clearly established by the repeated observations 
11 times in these 4 patients — of the immediate ter- 
mination of ventricular fibrillation after 
On one occasion (Case 4, December 4) ven- 
tricular tachycardia also ceased after external coun- 
tershock, suggesting that this procedure may prove 
valuable clinically in stopping other arrhythmias as 
well as ventricular fibrillation. We have been able 
atrial fibrillation, atrioventricular nodal 
tachycardia and ventricular tachycardia in the labora- 
tory animal with this technic.* 

The amounts of externally applied current neces- 
sary to stop ventricular fibrillation in these patients 
ranged from 240 to 720 volts. The complete re- 
covery in Case 4 after repeated countershock indi- 
cates that external defibrillation can be accomplished 
without ill effect to the patient. Several physicians 
were involved in applying these potentially dangerous 
currents to the patients; with prior instruction and 
a well devised instrument, the procedure appeared 
safe for all concerned. 

As with external resuscitation from ventricular 
standstill with the cardiac pacemaker, successful de- 
fibrillation depends on immediate recognition of the 
emergency and prompt application of the external 
defibrillator. Although external countershock can be 
applied easily and quickly, delays in its application 
constitute the major limitation of successful resus- 
In Case 4, the resuscitations were accom- 


counter- 


she k 


to stop 


citation 
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plished within two to four minutes of fibrillation, 
since its probability had been recognized and the 
defibrillator was at hand. In the 3 patients who died, 
circulation had been ineffective for seven minutes 
or more before defibrillation. 

Defibrillation may be followed by ventricular 
standstill or recurrent fibrillation, especially when 
associated with anoxia from prolonged circulatory 
arrest. It may then be necessary to apply an exter- 
nal cardiac pacemaker, to use the defibrillator re- 
peatedly and to employ other resuscitative measures 
such as vasopressor agents and artificial respiration 
with oxygen. 
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the active phase of Stokes-Adams disease, Under 
these circumstances, especially when fibrillation is 
apt to recur, external countershock may offer the 
only effective therapy. Thoracotomy with cardiac 
massage was not considered in these elderly patients 
with severe cardiac disease; even in better-risk pa- 
tients, this procedure is thought inadvisable ex« ept 
in the operating room or similar favorable situa- 
*® When unexpected cardiac arrest occurs in 
the operating room, external electric 


tions. 
stimulation'® 
and external electric defibrillation comprise a com- 
bined for cardiac re- 
course to the more formidable and traumatic proce- 


technic resuscitation before 


37sec.- 300volits 


- 324 volts 


Ficure 5. Electrocardiograms (Lead 2) on December 6 in Case 4 


The indicated times are from the beginning of the continuous electrocardiogram, one and a half minutes after the onset 
of the episode. The interrupted horizontal lines indicated when the electric activity of the heart was not recorded 


The experience in Case 4 is pertinent to the 
question of the safety of external electric stimulation. 
An electric stimulus applied directly to the heart in 
may multiple beats 
and ventricular fibrillation.’* In this patient electric 
stimulation was never observed to produce ven- 
tricular fibrillation, even though it was applied for 
ventricular standstill on numerous occasions during 


animals produce ventricular 


periods when multifocal activity and fibrillation were 
frequent. 

In these 4 patients, ventricular fibrillation occurred 
in the course of an acute myocardial infarction, after 
the intravenous administration of procaine amide for 
a rapid arrhythmia, from digitoxin toxicity and in 


dure of cardiac massage. Continuous cardiac moni- 
toring in the operating room would enhance the like 
lihood of successful external resuscitation by pro- 
viding immediate recognition of the onset and mec h 
anism of the arrest 


SUMMARY 


Ventricular fibrillation was terminated 
in 4 patients by externally applied electric counter 
shock. These episodes occurred in the course of an 
acute myocardial infarction, after the intravenous 


administration of procaine amide for a rapid ar 
rhythmia, in digitoxin intoxication and in Stokes 


Adams disease. The patient with Stokes-Adams dis 
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ease, who was defibrillated promptly on % separate Guyton, A, C., and Satterfield, J, Factors concerned im electric 

defibrillation of heart, particularly through unopened chest. Am 


occasions, recovered completely J. Physiol. 167-81. 1951 


sec.~ 300volts 


87 sec. - 360 volts 


10sec. 


Fioure 6. Electrocardiograms (Lead 2) on December 11 in Case 4. 
The indicated times are from the beginning of the continuous electrocardiogram, one minute after the onset of the epi- 
The interrupted horizontal lines indicated when the electric activity of the heart was not recorded. The two strips of 
( are continuous 


sode 
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THE RESPONSE TO ACETYLSTROPHANTHIDIN* 
Louis A, Sororr, M.D.,4 Jacos Zarucunt, M.S., M.D.,f Jairo Vetasquez, M.S., M.D.§ 


PHILADELPHIA 


ARDIAC failure is frequently precipitated by a 
noncardiac illness. Although digitalis is used to 
restore and maintain compensation, the self-limiting 
nature of the precipitating event or its response to 
specific therapy may make it difficult or impossible 
to determine the effects of digitalis. ‘To give a so- 
called digitalizing dose at one time does not answer 
this problem because almost always no immediate 
effects Dissipation of symptoms and 
signs of cardiac failure requires a variable time, 
measurable in days, weeks or even months. One 
rightly hesitates to increase the so-called digitalizing 
dose for fear of producing prolonged toxicity or death. 
To determine the specific effects of digitalis in 


are seen.’ 


various clinical illnesses that are transient, it is neces- 
sary to use a preparation whose effect is rapid and 
lasts for a very short time. Such a preparation is 
acetylstrophanthidin, a synthetic ester of the cardiac 
aglycone strophanthidin.® 

The purpose of this study is to determine the 
response of the normal and of the abnormal heart 
to acetylstrophanthidin and the modifications of these 
responses by noncardiac illness and by previous 
digitalis medication. 


MareriaL AND Meruops 


Thirty patients were studied, 9 males from forty- 
five to seventy-six and 21 females from thirty-nine to 
eighty-three years of age. One was studied 
different occasions, and another on 2. 


on 3 
‘Two had no heart disease, 22 arteriosclerotic heart 
disease, 1 malignant hypertension, 4 rheumatic heart 
disease, and 1 heart disease of unknown cause. 

After a 12-lead electrocardiogram and after a long 
tracing of the lead that showed best either the P 
wave or the arrhythmia, acetylstrophanthidin was 
given intravenously. Subsequent tracings were ob- 
tained frequently, usually at one-minute intervals, 
and always before each succeeding dose of the drug 
The final electrocardiogram was taken at least fifteen 
minutes and frequently two hours after the last dose 
of acetylstrophanthidin. In many cases electrocardio. 
grams were taken the next day. 

Ampoules containing | ml. of a 29 per cent alco- 
holic solution of 0.6 mg. (3 cat units) of acetylstro- 
phanthidinf, were used, The drug was given either 


*From the departments of Medicine, Temple University Medical 
School and Hospital and Episcopal Hospital 

tClinical professor of medicine, Temple University Medical School 
and Hospital; chief of medicine, Episcopal Hospital 

[Associate in medicine, Temple University Medical School and Hos 
pital and Episcopal Hospital 

§Pormerly, resident in medicine, Episcopal Hospital 


"Kindly supplied by Dr. B. L. Martz, of the Lilly Research Labora 


tories, Indianapolis, Indiana 


undiluted or diluted with 5 per cent glucose in water 
or with 0.9 per cent saline solution. The initial dose 
varied from 0.15 to 0.6 mg 
given, varied from 0.1 to 0.6 mg. at intervals of one 
to fifteen minutes. Selections of dose and of interval 
between doses were mainly arbitrary but influenced 
by knowledge of the clinical state, of previous digitalis 
medication, of electrocardiographic findings and of 
onset and duration of the effects of acetylstrophanthi- 
din. 

The cases were classified according to the presence 
or absence of heart disease and previous digitalis 
medication. 


Subsequent doses, if 


Group 1 (No Heart Disease and No Previous Digitalis) 


Of the 2 patients in this group, | had no organic 
disease, and the other received acetylstrophanthidin 
during a bout of renal failure that occurred after a 
prostatectomy; this patient had a blood urea nitro- 
gen of 74 mg. per 100 ml., and a carbon dioxide 
combining power of 33.5 vol. per 100 ml. The serum 
chloride was 82.8 milliequiv., the sodium 123.6 milli- 
equiv., and the potassium 5.48 milliequiv. per liter. 

The control electrocardiogram in each subject was 
normal, Each 
acetylstrophanthidin, with no significant change in 


received a total dose of 2.4 mg. of 


either. 
(Heart Disease, with No Previous Digitalis) 


Of the 9 patients in this group (Table 1) 2 had 
heart failure. One (D.M.) with atrial fibrillation, 
whose failure was precipitated by pulmonary infarc- 


Group 2 


tion, was given a total dose of 2.4 mg. No significant 
change occurred, Another (M.D.), who had acute 
pulmonary edema of unknown cause, was given a 
total dose of 1.4 mg. In two hours, slowing of the 
sinus mechanism from 100 to 70 per minute resulted, 

The other 7 were compensated. Two had atrial 
fibrillation. One (J.L. right-bundle-branch 
block, had a regular ventricular rate of 140 per 
minute that, after 0.6 mg., slowed to an irregular 
ventricular rate of 100 per minute and, after 1.8 
mg., to 80 per minute. A ventricular premature beat 
appeared twenty-five minutes after the final dose of 
acetylstrophanthidin. The other (C.B.) had an ir- 
regular ventricular rate of 75 per minute, and after 
1.2 mg. had been given, dizziness, fainting, nausea 
vomiting developed. The 
showed a slightly prolonged pause followed by a 
QRS complex different in configuration from the 
usual complexes, and shorter in duration, The ven- 
tricular rate slowed to 65 per minute, Nausea and 


with 


and electrocardiogram 
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vomiting, perhaps related to underlying renal disease, 
lasted for five days 

Three had sinus rhythm. As much as 2.7 mg 
was given, with no effect but a 10 per cent decrease 
in rate. One (A.H.) of the 3 had had ventricular 
bigeminy in the past, and after 0.3 mg. had been 
given, this arrhythmia again developed, but succeed- 
ing doses to a total of 2.7 mg. had no other significant 
effect 

The eighth (A.K.) had atrioventricular rhythm. A 
ventricular premature beat occurred after 1.2 mg. 
but did not recur after additional acetylstrophanthi- 
din. A notch did appear at J, suggesting the possi- 
bility of a lower pacemaker. 

The last patient (E.W.), who had paroxysmal 
atrial tachycardia, was converted to normal sinus 


| 


Supsjeor Ace Sex Diagnosis 


Atrial fibrillation; irregular ventricular 
rate of 190/min 


Sinus rhythm; rate of 100/min 


fibrillation; regular ventricular 
rate of 140/min.; right-bundle- 


19, 1956 


infarction. He was given 3.5 mg. of Digoxin over 
a period of two days. Immediately before the ad- 
ministration of acetylstrophanthidin, an electrocar- 
diogram (Fig. 1) showed atrial fibrillation, with an 
irregular ventricular rate of 100 per minute and 
frequent bidirectional ventricular extrasystoles. Five 
minutes after 0.6 mg. of acetylstrophanthidin, ven- 
tricular bigeminy occurred, with unidirectional ven- 
tricular premature beats and constant coupling. 
Ventricular premature beats then disappeared. At 
thirty minutes, ventricular tachycardia occurred 
transiently; at thirty-eight minutes, it was constant. 
Procaine amide abolished the ventricular tachycardia. 
Digitalis preparations were then discontinued. Five 
days later, the patient had another bout of heart 


failure. The control tracing showed atrial fibrilla- 


Effect of Acetylstrophanthidin on Patients in Group 2 


Ruyrum & Rate 


OONTROL FINAL 


Atrial fibrillation; irregular ventricular 
rate of 130/min. 


Sinus rhythm; rate of 70/min. 


Atrial fibrillation; irregular ventricular 
rate of 80/min.; right-bundle-branch 


branch block block 


yr. 
D.M A F None made (patient had enlarged 
heart, with heart failure from pul 
monary infarction 
M.D 55 M Aortic stenosis; enlarged heart; pulmo 
nary edema, 
JL 65 M Aortic stenosis; enlarged heart Atrial 
C.B 71 FP Aortic stenosis; enlarged heart 
J.K 4 M Aortic stenosis; enlarged heart 
M.L I Myocardial infarction; enlarged heart 
AH 48 M Aortic stenosis; enlarged heart 
AK 45 M Malignant hypertension; enlarged 
heart 
h.W 83 F Aortic stenosis; paroxysmal atrial 


tachycardia 


rhythm twenty-five minutes after a total dose of 0.6 
mg. 


Group 3 (Heart Disease, with Previous Digitalis) 
There were 15 patients in this group (Table 2) 
Six had an obvious factor precipitating failure. 

Acetylstrophanthidin produced heart block in | with 

sinus rhythm and a 20 per cent slowing of the ven- 

tricular rate in 2 with atrial fibrillation. The others 
showed either no change or an increase in ventric- 
ular rate. 

One (E.L) of the 6 was given acetylstrophanthi- 
din on three separate occasions. He was receiving 
0.1 gm. of digitalis daily and entered the hospital 
because of heart failure precipitated by pulmonary 


Atrial fibrillation; irregular ventricular 
rate of 75/min 


Sinus rhythm; rate of 107/min. 


Normal sinus rhythm; rate of 90/min. 


Norma! sinus rhythm; rate of 75/min 


Atrioventricular rhythm; rate of 
70/min 


Paroxysmal! atrial tachycardia; rate of 
200/min 


Atrial fibrillation; irregular ventricular 
rate of 65/min. 


Normal sinus rhythm; rate of 94/min 


Normal sinus rhythm; rate of 80/min 


Normal sinus rhythm; ventricular bi- 
geminy; rate of 70/min, 


Atrioventricular rhythm; rate of 
70/min 


Normal sinus rhythm; rate of 80/min. 


tion and an irregular ventricular rate of 150 per 
minute. A total dose of 1.8 mg. of acetylstrophanthi- 
din was given, without evidence of toxicity except 
for one ventricular premature beat twelve minutes 
after cessation of the drug. The final rate was 74 
per minute. He was then digitalized with digitoxin. 
Ten days later, when asymptomatic, he was again 
given acetylstrophanthidin. The control tracing 
showed atrial fibrillation with an irregular ventricu- 
lar rate of 72 per minute. After 1.5 mg., a ventricu- 
lar premature beat occurred. An additional 0.15 mg. 
produced more ventricular extrasystoles. The final 
rate was 100 per minute. 

Four patients had no obvious factor precipitating 


failure. Acetylstrophanthidin produced slowing of 


| 
| | 
5 
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the rate in | with atrial fibrillation (H.F.). In an- 
other (L.R.), with sinus rhythm and _left-bundle- 
branch block, first-degree block developed after 0.6 
mg. (Fig. 2). After an additional 0.15 mg., the PR 
interval lengthened, and alternate atrial beats were 
blocked. These changes were followed by a return 
to normal of the QRS complexes and the occurrence 
of complete heart block. Within minutes, sinus 
rhythm reappeared. On the following day, the PR 
interval was still prolonged, but left-bundle-branch 
block had reappeared. In the remaining 2 patients, 
administration of acetylstrophanthidin was followed 
by an increase in ventricular rate, owing in | with 
atrial fibrillation (I.T.) to ventricular tachycardia 
and in | with sinus rhythm (F.L.) to ventricula 
higeminy and sinus tachycardia 


Supyecr 
ADMINISTRATION Dose 


0.5 me 
water every 


in 5% glucose in 
15 min, 


0.1 mg. in physiologic sa- 1.4 
line solution every 1-5 
min 


J.L 0.6 mg. initially, followed 1.8 1.8 


0.6 mg. every 5 min 


0.3 mg. in physiologic sa 1.8 
line solution every 15 
min 


0.15 me. every 5 min 2.25 


0.3 me. every 15 min 


AK 0.3 me. every 10-25 min 1.5 


0.15 mg. every 5 min 


Five others, 4 with atrial fibrillation and | with 
sinus rhythm, showed no significant change in rate. 

In contrast to the rarity of any therapeutic effect, 
toxicity almost always occurred. 

Nausea developed in 3 patients. Two of these % 
showed cardiac toxicity simultaneously. 

Two had first-degree block as the first sign of 
toxicity. In 1 (M.T.), although additional drug was 
not given, increased heart block and ventricular 
bigeminy occurred for a period of thirty minutes 
In the other (L.R.) complete heart block appeared 
after an additional 0.15 mg. 

In 2 cases undirectional ventricular tachycardia 
developed. One (E.1.) was discussed above. In the 
other (H.F.) the control tracing showed atrial fibril- 


Mernop or Tora. Inrrtat 


MANIFESTATION 


Ventricular premature 


by 0.3 mg. every 15 min wat 


Dizziness; nausea & vomit 


ing nodal beat 


2.3 0.3 Ventricular bigeminy, uni Unchanged except for 


directional, with constant 
coupling crease in coupling 


1.2 Ventricular premature 


wat 
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lation with left-bundle-branch block and an irregular 
ventricular rate of 100 per minute, After 0.6 mg 
a few ectopic beats of a right-bundle-branch-block 
pattern appeared. Additional drug resulted in the 
regular and successive occurrence of these beats that 


disappeared spontaneously in five minutes 

Two patients had bidirectional ventricular tachy- 
cardia. One (I.T.) showed in the control tracing 
atrial fibrillation with at first a regular and then 
an irregular ventricular rate of 60 per minute and 
with frequent, multiform ventricular extrasystoles 
Five minutes after the administration of 0.15 mg., 
ventricular tachycardia with inverted ORS complexes 
occurred. This was shortly followed by transient 
ventricular bigeminy that was unidirectional, with 
constant coupling, and then by the reappearance of 


(Concluded) 


Toxicrry Errecr or Apprrionat DURATION OF 
ACRETYLSTROP HAN THIDIN 
(Ie Given ) 


rransient 


) days (nausea & 
vomiting); tran 
sient (nodal 

beat) 


24 br 
slowing of rate & in 


Disappearance of ventric 
ular premature beat 

possible shift to lower 
pacemaker 


ventricular tachycardia, with upright QRS com- 
plexes. An additional 0.15 mg. resulted in bidirec- 
tional ventricular tachycardia that persisted for ap- 
proximately sixteen minutes. The other patient 
with bidirectional ventricular tachycardia (E.K.) 
was admitted to the hospital because of persistent 
chest pain, dyspnea and disorientation of five days 
duration. She had an acute myocardial infarction 
and an enlarged heart. Her physician gave her 1.6 
gm. of digitalis over a period of five days. A control 
tracing (Fig. 3) showed indefinite P waves and a 
regular ventricular rate of 170 per minute. Ten min 
utes after the administration of 0.15 mg., bidirec 
tional ventricular tachycardia appeared; 50 mg. of 
procaine amide was given, without effect. One min- 
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| 
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| 
M.L 
: 
| 
= 


736 THE NEW ENGLAND JOURNAL OF MEDICINE Apr. 19, 1956 


ute later, an additional 50 mg. was given. This so in the other. Occasionally, ventricular extrasys- 
was immediately followed by ventricular fibrillation toles occurred in succession. Additional acetylstro- 
phanthidin, if given, resulted in increased extrasys- 


and death. 


Taste 2. Effect of Acetylstrophanthidin on Patients in Group 3. 


Ruytrum & Rate 


Purvious 
Diorratis 


Disonosis 


Sunjeor 


CONTROL 


Atrial fibrillation; irregular ven- Atrial fibrillation; irregular 


M Coronary-artery disease ; pul O.1 gm. daily for 
monary infarction; enlarged years; 3.5 mg. of tricular rate of 100/min., ventricular rate of 85/min 
heart, with failure Digoxin in 2 with frequent bidirectional 
days ectopic ventricular beats 


None for 5 days* Atrial fibrillation; irregular Irregular ventricular rate of 
ventricular rate of 150/min 74/min 


1.9 mye. (digitoxin Atrial fibrillation; irregular Irregular ventricular rate of 
in 10 dayst ventricular rate of 72/min 100/min 


daily for 6 Atrial fibrillation; irregular Atrial fibrillation; irregular 


Coronary-artery disease: en 0.1 em 
larwed heart, with failure ; wk ventricular rate of 90/min ventricular rate of 70/min 
cerebrovascular accident } ventricular premature 4 ventricular premature 
beats beats 


coma) 


Atrial fibrillation; irregular Atrial fibrillation; irregular 
ventricular rate of 60/min ventricular rate of 60/min 


Rheumatic heart disease; en 0.1 gm. daily for 
larged heart, with failure months 
pulmonary infarction 


Bidirectional ventricular tachy 
210/min 


Acute myocardial infarction Io em. in 5 day Atrioventricular dissociation 
enlarged heart, with heart regular rate of 170/min cardia; rate of 


MP 70 FP Coronary-artery disease; en 0.1 em. daily for Normal sinus rhythm: rate of Normal sinus rhythm: rate of 
larged heart, with failure years 75/min.: 1 ventricular pre- 75/min. 
diabetes mature beat 


Sinus rhythm: Ist-degree & 2d 
degree block (Wenckebach 
rate of 40/min. 


Rheumatic heart disease; mi 0.1 em. daily for 1 Normal sinus rhythm; rate of 
tral stenosis; enlarged heart “ 60 /min 
with failure 


Coronary-artery disease; aortic O.1 gm. daily for Atrial fibrillation; irregular Atrial fibrillation; irregular 
stenosis; enlarged heart; re years ventricular rate of 100/min ventricular rate of 70/min.; 
sidua of cardiovascular ac left-bundle-branch block left-bundle-branch block. 


Aortic stenosis; enlarged heart 0.1 gm. daily for Atrial fibrillation; regular & Bidirectional ventricular tachy 
months then irregular rate of 60/ cardia; rate of 100/min. 

min., with multiform 

ectopic beats 


Coronary-artery disease; en O.1 em. daily for Sinus rhythm; rate of 110/min Sinus rhythm; rate of 120/min 


larged heart months 


LR 69 i Aortic stenosis 6 me. of Gitalin Normal sinus rhythm; rate of Sinus rhythm; rate of 60/min.; 
in 3 days 80/min.; left-bundle-branch Ist-degree block; normal 
block ORS complex. 


heart disease ; mi O.1 em. daily for Atrial fibrillation; irregular Atrial fibrillation; irregular 
/mun 


Rheumatic 
tral stenosis; myocardial in years ventricular rate of 60/min ventricular rate of 


farction; enlarged heart 


EN 60 I Aortic stenosis; enlarged heart 0.8 mg. of digi Atrial fibrillation irregular Atrial fibrillation; irregular 
toxin intramus ventricular rate of 150/min ventricular rate of 150/min 
cularly 8 hr 1 ventricular premature beat ectopic beats 

earlier 


Atrial fibrillation; irregular Atrial fibrillation; irregular 
ventricular rate of 70/min 


Rheumatic heart disease; mi O.1 gm. daily for 
tral stenosis; myocardial in years ventricular rate of 60/min 
farction; enlarged heart, 


stenosis; enlarged 0.1 em. daily for Atrial fibrillation ; jrregular Atrial fibrillation; irregular 
ventricular rate of 65/min ventricular rate of 65/min. ; 
ectopic beats 


Aortic 
heart; diabetes years 


VR 45 M Aortic stenosis; enlarged heart O.1 gm. daily for Sinus rhythm; rate of 88/min. ; Sinus rhythm; rate of 80/min 
months Ist-degree block Ist-degree block. 


5 days later patient in heart failure. 


115 days later — patient asymptomatic. 


Ventricular bigeminy developed in 6 cases. Of  toles in all except 1 patient (V.R.), who had a single 
these 6, the ventricular extrasystoles were unidirec- ventricular premature beat and _ pre-existing first 
degree heart block, Additional drug did not pro- 


tional with constant coupling in 5 and predominantly 
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duce any ventricular extrasystole. In the others, Digoxin until nausea was produced. No cardia 
ventricular extrasystoles increased in number and __ toxicity was present. 

were often consecutive. Frequently, the ventricular In all, toxicity followed the administration of 0.15 
to 0.6 mg. of acetylstrophanthidin. 


extrasystoles were polymorphous. 


Taste 2 (Concluded) 


Toxscrry Errecr ov Apprrionat DURATION OF 
ACETYLSTROPHANTH IDIN Evrror 
(le Grven 


Mernop or Toran 


Supyectr 
ADMINISTRATION Doss 


MANIFESTATION 


40 min. (cardiac 

irregularities ) 

24 hr. (nau 
sea) 


0.6 mg. in 5% glue 0.6 0.6 Ventricular premature beats in 
cose in water bigeminy 
constant coupling); frequent 
ectopic beats; ventric 
tachycardia for 2 min. after 
38 min.; nausea 


Transient 


0.3 mg, every 12 1.6 1.8 Ventricular premature beat 
min 


25 min 


15 Ventricular premature beat Increased ventricular prema 

ture beats, occasionally bidi 
rectional & rarely in succes 
sion 


0.3 me. every 15 1.8 
min 


Ventricular premature beats Increased ventricular prema >15 min 
different in direction from ture beats rarely bidires 
tional 


0.3 me 
min 


control 


2 min, 


Ventricular premature beats 
(bigeminal) ; occasional 
premature beats in succes 
sion; majority unidirectional 

with constant coupling 


0.3 me 
min 


13 min 


0.15 me 


0.15 mg. every 5 1.65 1.65 Nausea 24 he 


Ist-degree & 2d-degree block Additional ventricular bi >30 min. (cardiac 
Wenckebach) ; nausea geminy, unidirectional, with irregularity 24 
constant coupling; complete hr, (nausea 
heart block; nausea 


O.1 me. every 5 1.05 1.05 
min 


0.6 Ventricular premature beats Increased number of ventric 5 min 
(right-bundle-branch block ular complexes of right-bun 

die-branch-block type, suc 

cessive & regular 


0.3 me. every 15 1.5 
min 


Ventricular tachycardia; ven Ventricular tachycardia (bi 16 min 
tricular bigeminy (unidire« directional) 

tional, with constant cou 

pling 


0.15 me. every 15 0,3 O.15 
min 


2 min 


0.15 me. every 5 0.3 0.3 Ventricular premature beats 
min bigeminy (unidirectional 
with constant coupling 


2:1 block; complete heart 15 min, (complete 
block; return to normal of heart block) 
ventricular complex 


0.15 mg. every 5 0.75 0.75 Ist-degree block 
min 


0.1 mg. followed 0.9 
by 0.2 mg. every 
5-10) min 


E.N 0.3 me 0.4 0.4 Ventricular premature beats 10 min 
unidirectional, with in 
constant coupling) ; 2 


ectopic beats in succession 


PD 0.6 me. followed 1.2 0.6 Ventricular premature beats Bigeminy (bidirectional 2 min 


by 0.3 mg. every bigeminy (unidirectional, 
with constant coupling) 


15 min 


24 he 


0.15 mg. every 5 2.1 9.15 Ventricular premature beat Increased ventricular prema 
ture beats; ectopic beats 


min 


Ventricular premature beat Disappearance of ventricular 
premature beat 


0.1 mg. in physi- 
ologic saline so 

lution every 5 

min 


* 5 days later patient in heart failure 
115 days later patient asymptomatic 


Group 4 (Heart Disease, with Previous Digoxin) In 1 with atrial fibrillation (H.F.) 2 consecutive 


The 5 patients in this group (Table 3) were given ectopic beats of a right-bundle-branch-block pattern 


| | 
mg mg. 
— | 
M.W every 15 0.6 0.6 
M.P 
min. 
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i; 


758 THE NEW ENGLAND JOURNAL OF MEDICINE Apr. 19, 1956 


developed five minutes after 0.15 mg. An additional 
0.15 mg. produced a regular series of these ectopic 
beats that disappeared spontaneously. On a previous 
occasion, on a dose of 0.1 gm. of digitalis daily, simi- 
lar ectopic beats were produced by 0.6 mg. of acetyl- 
strophanthidin, becoming consecutive and regular 
after 1.5 mg 

One patient with accelerated atrioventricular con- 
duction and normal QRS complex (J.E.) had ven- 
tricular extrasystoles after 0.6 mg. Additional drug 
resulted in many multiform ventricular extrasystoles 
The ventricular extrasystoles then quickly occurred 


AB ec 
TIME Gun) 10 6 


OOSE 


vomiting followed 0.45 mg. and became intolerable 
after an additional 0.15 mg. No sign of cardiac 
toxicity appeared 


Discussion 


These studies indicate that acetylstrophanthidin 
has no recognizable electrocardiographic effect on 
the normal heart even after 2.4 mg. —- an amount 
that is double the digitalizing dose recommended by 
Enselberg, Altchek and Hellman.* Nevertheless, a 
functional arrhythmia, such as paroxysmal atrial 
tachyeardia, may be converted to normal sinus 


cr 
20 2%) 


100mg Pronesty! IV. 


case’ Leed Vv, 


Fioure |. Lead V, in a Fifty-four-Year-Old Man with Coronary-Artery Disease, Pulmonary Infarction and Heart Failure 
Previously Digitalized with Digoxin 

The control tracing shows atrial fibrillation, with an irregular rate of 100 per minute and frequent ventricular extrasys- 

toles. Five minutes after 0.6 mg., ventricular bigeminy occurred, with unidirectional ventricular premature beats and con- 


stant coupling (B). Ventricular extrasystoles disappeared (1 


At thirty minutes, ventricular tachycardia occurred tran- 


siently (G), At thirty-eight minutes, it was permanent (J). Procaine amide abolished the tachycardia (K 


in bigeminy and were predominantly unidirectional, 
with constant coupling. Toxicity disappeared in 
fifteen minutes 

Of the remaining 3 patients, | (L.N.) manifested 
complete heart block with increased nausea after 
0.45 mg. ‘There was no preceding cardiac toxicity 
Complete heart block disappeared spontaneot sly in 
three minutes, In another (D.H.), after 0.45 mg.. 
ventricular extrasystoles developed and soon oceurred 
in bigeminy. Ventricular bigeminy was multiform 
with inconstant coupling. Additional drug caused 
nausea and vomiting, first-degree heart block and 
more ventricular extrasystoles. The ventricular ex 
trasystoles disappeared spontaneously in ten min- 
utes, but the first-degree heart block persisted for 
twenty-four hours 

In the last patient (H.R.) increased nausea and 


rhythm within twenty-five minutes with as little as 
0.6 meg 

The effect of acetylstrophanthidin, if any, is first 
seen within half a minute to five minutes and be- 
comes maximal in about ten minutes.° This rapid 
action obviates the effect of time, which is so im- 
portant for subsidence of precipitating causes of 
cardiac failure 

Ihe manifestations of cardiac failure cannot, of 
course, disappear in so short a time. A dose of acetyl- 
strophanthidin is therefore regarded as sufficient if 
adequate slowing of the ventricular rate occurs or if 
signs interpreted as toxic appear 

In the absence of cardiac failure, patients with 
heart disease and sinus rhythm can tolerate a total 
dose of acetylstrophanthidin as large as that tolerated 
by those without heart disease. Even those with 


| 
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atrial fibrillation may show no significant effect. Ap- 
parently, adequate atrioventricular block is not sig- 
nificantly influenced by large doses of acetylstrophan- 
thidin. Perhaps, for this reason, patients of this 
sort exhibit no untoward effect when a 
maintenance dose of digitalis is discontinued. 

On the other hand, in the presence of cardiac 
failure, acetylstrophanthidin may rapidly produce 
significant electrocardiographic changes. The amount 
of the drug necessary to produce these changes de- 


so-called 


a 8 c 
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CASE LZ ,69,F, EH AS PREV GITALIN 2 
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ventricular rate than those without fever. In per- 
disability, the digitalizing dose of 
If failure is rapid in 


In such 


sons with static 
acetylstrophanthidin is 1.2 mg 
development, the effective dose is larger 
circumstances, it is possible that a precipitating cause 
of failure has been overlooked 

Usually, much smaller doses of acetylstrophanthi- 
din are needed for significant electrocardiographic 
effects in patients who have already had digitalis. 
This difference in dose forms the basis of the acetyl- 


6 
30 MIN 
TOT 0.75 MG 


2, 


The control tracing shows sinus rhythm, with complete left-bundle-branch block and a rate of 80 per minute 
Additional drug resulted in lengthening of the PR interval (¥ 


mg., first-degree block occurred (EB). 


plete heart block, with a return to normal of the QRS complexes (¥, continuous tracing) 


Lead 2? in a Sixty-nine-Year-Old Woman with 


Digitalized with Gitalin 

After 0.6 
2:1 block and com 
Ten minutes after a total dose 


Aortic Stenosis Previously 


of 0.75 mg. the QRS complexes remained normal and first-degree block persisted. On the next day complete le{t-bundle- 
branch block and a prolonged PR interval were present. 


pends also on the clinical cause of failure. When 
failure is precipitated by a noncardiac illness, the 
dose necessary for significant electrocardiographic 
effects may be greatly increased. Indeed, at times, 
no effect may be recognizable even after a very large 
total dose. Thus, 1 patient whose failure was pre- 
cipitated by pulmonary infarction had no significant 
electrocardiographic response after the administra- 
On the other hand, the dose needed 
adequate response in those in failure 


tion of 2.4 mg. 
to produce an 
for which no recognizable precipitating cause was 
found was much less. Similar observations were made 
long ago by Wyckoff and Goldring,’ who reported 
that patients with atrial fibrillation and fever re- 
quired a greater amount of ouabain to reduce the 


strophanthidin tolerance test introduced by Lown 
and Levine.’ This test is similar in principle to the 
Hatcher and Brody cat method for the assay of 
digitalis.’ Lown and Levine recognize the potential 
dangers of their test and stress the need for constant 
electrocardiographic surveillance. 

The difference in electrocardiographic response to 
acetylstrophanthidin of patients with and those with- 
out any evident cause of the heart failure is as true 
for those receiving digitalis as for those who are not 
If a specific event precipitates failure in a patient who 
apparently has previously been adequately digitalized, 
more than 1.2 
required to produce significant electrocardiographi« 
changes. The one striking exception is myocardial 


mg. of acetylstrophanthidin may be 
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infarction, in which doses as small as 0.15 mg. may 
result in alarming changes in the electrocardiogram 
In but 


failure, small doses of acetylstrophanthidin may also 


digitalized persons with persistent static 


produce striking changes in the electrocardiogram 
It appears, therefore, that the clinical cause of failure 
may determine the dose of acetylstrophanthidin that 
is tolerated, regardless of the estimated amount of 
digitalis in the body. 

Acetylstrophanthidin may cause nausea and vomit- 
ing. These manifestations rarely precede electro- 
cardiographic changes. Additional acetylstrophanthi- 
these abnormalities. With nausea 


din accentuated 
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than toxicity.” In our study, ventricular bigeminy 
was produced frequently. The ventricular premature 
usually unidirectional, with constant 
Rarely, they were multiform, with incon- 
Additional ventricular extrasystoles 
All these reactions might be 


beats were 
coupling 
stant coupling. 
not uncommon 
present in the same patient at variable times after 
a given dose of acetylstrophanthidin. Once bigeminy 
was produced, additional acetylstrophanthidin result- 


were 


ed in increased arrhythmia. For these reasons, we 
regard the appearance of ventricular extrasystoles as 
a toxic effect of the administration of acetylstrophan- 


thidin 


A.S. (iv) 


CASE: EK. 72% 3-16 


6 Min 
6 
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rin 


Cont 


Fiourr 3 


Add did a, 
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Lead 2 in a Seventy-two-Year-Old Woman with Acute Myocardial Infarction Who Was Receiving Digitalis. 


The control tracing shows atrioventricular dissociation. P waves occurred irregularly, and the ventricular rate was regu- 


lar at 170 per minute 


and vomiting, increased arrhythmia may occur for 
as long as thirty minutes after cessation of the drug. 
For these reasons, we regard nausea and vomiting as 
toxic reactions to acetylstrophanthidin and disagree 
with Lown and Levine, who recommend continued 
administration of the drug if only nausea and vomit- 
ing are present.’ 

Atrial premature beats were not produced by 
Scherf and Schott® have em- 
phasized the rarity of such beats after digitalis 

Ventricular premature beats were commonly pro- 
duced, particularly in patients with atrial fibrillation, 
Parasystole did not 


acetylstrophanthidin 


being uniform or multiform 
occur, and coupling was inconstant unless bigeminy 
was present. Digitalis-induced ventricular premature 
beats in man are said to have constant shape and 
coupling.* However, variability in shape’ and in cou- 
pling'® have also been reported. Ventricular bigeminal 
rhythms induced by digitalis or strophanthin in the 
laboratory animal are characterized by premature 
beats without constant shape or coupling and are 


regarded as due to increased automaticity rather 


The QRS interval was prolonged. Ten minutes after 0.15 mg., bidirectional ventricular tachycardia 
The administration of procaine amide was followed by ventricular fibrillation and death (H). 


Acetylstrophanthidin did not cause ventricular ex- 
trasystoles in persons without cardiac disease. Ap- 
parently, underlying heart disease is essential for 
their development.’ Perhaps, for this reason, acetyl- 
strophanthidin, as well as digitalis, is more likely to 
produce ventricular extrasystoles in patients with 
atrial fibrillation than in those with sinus rhythm. 
It is interesting that acetylstrophanthidin did not 
result in ventricular extrasystoles in a patient with 
a normal heart and profound electrolyte disturbances, 
in contrast to those with heart disease and similar 
electrolyte disturbances.’ 

Acetylstrophanthidin may produce all degrees of 
heart block. Block of any degree may appear initially 
with or without preceding ventricular extrasystoles 
Additional acetylstrophanthidin changes the degree 
of block or provokes numerous ventricular extrasys- 
toles, with or without a change in the degree of block. 
In 2 cases first-degree heart block lasted for twenty- 
four hours. These reactions are all manifestations of 
toxicity, for which we know no antidote. 

Acetylstrophanthidin may abolish pre-existing bun- 
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dle-branch block or change its form. The changed 
form may be typical of block in the opposite bundle 
or may be indeterminate in character. These new 
forms of block may or may not alternate with the 
bundle-branch block present before the administra- 
tion of acetylstrophanthidin. Rarely, third-degree 
heart block is associated with these changes. All the 
changes are manifestations of toxicity because addi- 
tional acetylstrophanthidin increases the number of 
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the administration of acetylstrophanthidin suggests 
that, in the absence of obvious toxicity, time and 
persistence of effects may be essential for such 
changes 

One death occurred in this study 
stances were similar to those in the case reported 
by Lown and Levine.t’ A small dose of acetylstro- 
phanthidin in a very sick patient produced bidirec- 
tional ventricular tachycardia, for which procaine 


Che circum- 


Effect of Acetylstrophanthidin on Patients in Group 4 


Tor Invriat. Toxrerry or DURATION OF 


Aortic 
stenosis; 
enlarged 
heart. 


Aortic 
stenosis; 
enlarg 
heart. 


Aortic 
Ste nosis: 
enlarged 
heart. 


F Aortic 
stenosis 
enlarged 
heart; 
diabetes 


Aortic 
ste nosis 
enlarged 


CONTROL 


Atrial fibrilla- 
tion; irreg- 
ular ventricu- 
lar rate of 
60/min.; left- 
bundle- 
branch block 


Sinus rhythm ; 
accelerated 
atrioventric- 
ular conduc - 
tion; normal 
com- 
plex; rate of 
4/min. 


Normal sinus 
rhythm; rate 


of 75/min. 


Normal sinus 
rhythm; rate 
of B0/min. 


Normal sinus 
rhythm ; rate 
of 80/min. 


Atrial fibrilla- 
tion; irregu- 
lar ventricu- 
lar rate of 
88/min,; left- 
bundle- 
branch block 


Sinus rhythm 
with acceler- 
ated conduc- 
tion & normal 
ORS com- 
plex; rate of 


5/min. 


Normal sinus 
rhythm; rate 
of 75/min. 


Sinus 
rate o / 
min. (P-R 
interval pro- 
longed ) 


Normal sinus 
rhythm ; rate 
of 72/min. 


ADMINIS Dose 


TRATION 


0.15 mg 
every 5 
min 


0.3 mg. 
every 15 
min 


0.15 mg 
every 10 
min. 8 
every 5 
min 

0.15 me 


every 
min 


0.15 me 


MANIPESTA-~ 
TION 


2 ectopic 
beats; 
right- 
bundle- 
branch 
block 


Ventricular 
remature 
yeat 


Complete 


heart block; 


increased 
nausea 


Ventricular 
reats; 
bigeminy; 
multiform 
inconstant 
coupling ; 
nausea 
vomiting 


Nausea & 
vomiting 


ADDITIONAL 
ACETYLSTRO 
PHAN THIDIN 
(le Given 


Regular ventricu 
lar rate of 70/ 
min.; right 
bundle-branch 
block ; increase 
in nausea at 
10 min 


Ventricular pre- 
mature beats; 
bigeminy, pre 
dominantly 
unidirectional, 
with constant 
coupling 
beats 


Ist degree block; 
ventricular pre- 
mature beat; 
ectopic beats 
increasing 
nausea & 
vomiting 


Increasing nausea 
& vomiting 


ee top 


2 min. 


15 min. 


3 min. 


10 min. (car 
diac irreg- 
ularity) ; <24 
hr. (nausea & 
vomiting). 


heart 


these new ventricular complexes, so that they quickly 
replace all the original ones and become rapid and 
regular, 

Primary ST-segment and T-wave alterations did 
not occur. Minimal changes appear to be related to 
change in rate or rhythm. We have seen only | case 
in which the ST-segment and T-wave portion of the 
electrocardiogram was significantly altered. This oc- 
curred in a fifty-two-year-old man, not included in 
this study, who had pulmonary edema. A very large 
total dose of acetylstrophanthidin produced nausea, 
vomiting, first-degree block and subsequent ven- 
tricular tachycardia. Marked depression of the ST 
segment and decrease in the T wave occurred when 
first-degree block appeared. Enselberg, Altchek and 
Hellman* were likewise not impressed by any change 
in this portion of the electrocardiogram. No detect- 
able change in the QT interval was observed. The 
absence of significant change in the ST segment after 


amide was given. Ventricular fibrillation and death 
resulted. Death could have been related to any or all 
of these factors. fibrillation 
and death after acetylstrophanthidin alone were re- 
ported by Enselberg, Croce and Lown'’ and also by 
Burrell and Coggins.** The administration of as 
little as 0.15 mg. of acetylstrophanthidin can cause 
severe toxic and at times uncontrollable reactions in 
patients who are on digitalis and have multiform 
ventricular premature beats, regularization of the 
ventricular response in atrial fibrillation, atrioven- 
tricular dissociation or ventricular tachycardia. Any 
of these arrhythmias may be produced by digi- 

It is because of the unpredictability of the toxic 
effects of extremely small doses of acetylstrophanthi- 
din, particularly in patients who have previously 
received digitalis, and because of the inability of 
procaine amide or any agent at all times to control 


However, ventricular 


ject 
VINAL DOSE 
yr meg meg 
L.N. 72 F 0.45 
> 
every 5 
min 3 
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them that we believe that both the use of acetyl- 
strophanthidin and the acetylstrophanthidin toler- 
ance test are dangerous 

None of the patients who had been given Digoxin 
to tolerance tolerated more than 0.6 mg. of acetyl- 
strophanthidin. Indeed, toxicity appeared after as lit- 
tle as 0.15 mg., or 2.5 microgm. per kilogram of body 
weight. It is therefore still possible that digitalis in- 
toxication is due to mobilization of edema fluid in 
digitalized patients, as suggested by Schnitker and 
Levine’® and by Gouley and Soloff,’’ although potas- 
sium loss may be the principal or contributing 


factor.)"* 


SUMMARY AND CONCLUSIONS 


No electrocardiographic or systemic effect was ob- 
sewed in the normal person after the administration 
of 2.4 mg. of acetylstrophanthidin, which is twice the 
minimal digitalizing dose in patients with static 
cardiac disability 

The digitalizing dose is increased if a specific event, 
other than myocardial infarction, has precipitated 
failure 

The modification of the response to acetylstrophan- 
thidin by a specific event precipitating failure is 
equally true for those previously receiving digitalis 

Significant responses of digitalized patients to 
acetylstrophanthidin in amounts up to 0.6 mg. are 
presumptive evidence of adequate or excessive 
digitalization 

Except for slowing of the ventricular rate in atrial 
fibrillation and rarely in sinus rhythm, significant 
electrocardiographic responses to acetylstrophanthi- 
din are 

Acetylstrophanthidin should never be used with- 
out electrocardiographic control because signs ol 
toxicity may occur without symptoms and may not 


be recognized clinically 


Toxicity usually disappears within a few minutes 
hut may persist for twenty-four hours. 

There are no known antidotes capable at all times 
of abolishing the toxic effects of acetylstrophanthidin. 
Procaine amide, which is usually successful in 
abolishing some of the toxic arrhythmias produced 
by acetylstrophanthidin, may rarely cause ventricular 
fibrillation. 
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NEEDLE BIOPSY OF THE THYROID GLAND* 


Epwarp Hamuin, Jr., M.D.,t 


AND Austin L. Vickery, M.D.t 


BOSTON 


LTHOUGH goiters are usually easily palpabl 
and laboratory tests have become more helpful. 
the clinical diagnosis of thyroid disease is still often 
unreliable, and conclusive evidence of the nature of 


any particular goiter is frequently lacking. Surgery 


is often advised to settle the problem The differen 
tial diagnosis of chronic thyroiditis, for instance, has 
always been a particularly fertile field of confusion 
Marshall and Meissner’ reported a correct preopera 
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tAssistant clinical professor of surgery, Harvard Medical Schoo! 
ciate visiting surgeon, Massachusetts General Hospital 

TClinical associate in pathology, Harvard Medical Schoo 
pathologist, Massachusetts General Hospital 


tive diagnosis of only 17.5 per cent in 114 cases of 
Hashimoto's thyroiditis. Lindsay and his associates* 
found that only 20 per cent of the preoperative 
diagnoses of goiters, subsequently found to be thy- 
roiditis, were correct. Since the medical manage- 
ment of many forms of thyroiditis has proved in- 
creasingly effective (through such agents as antibi- 
otics, thyroid, cortisone and x-ray therapy), the in- 
dications for surgical intervention have, in many 
cases, narrowed down to merely a diagnostic pro- 
cedure 

After the report of a series of successful thyroid 
needle biopsies at the Cleveland Clinic by Crile and 
Vickery,’ this technic was adopted by the Thyroid 


] 
ag 


Clinic of the Massachusetts General Hospital, and 
in the past four-year period, 175 needle-biopsy pro- 
cedures have been performed. The biopsies have 
been done only on the recommendation of the Thy- 
roid Clinic and not as a routine diagnostic measure. 


Meruops 


Although this technic has been advocated as an 
office procedure,® we have elected to perform all 
our biopsies within the hospital so as to be better 
able to cope with any possible complication. So far, 
this precaution has proved unnecessary. 

The Vim-—Silverman needle has been used exclu 
sively. The patient lies on a bed or on an examining 
table with a pillow under the shoulders, so that th: 
neck is extended. The skin overlying the throat is 
prepared with alcohol, and a sterile towel is draped 
over the chest. The operator stands on the side op- 
posite to the part of the thyroid gland that he wishes 
to biopsy. A skin wheal is made with 1 per cent 
procaine close to the mid-line, and the subcutaneous 
tissue infiltrated as well as the thyroid gland in the 
area to be biopsied. A total of about 2 ml. is used. 
A small incision is made in the skin through the 
wheal, and the trocar and sheath introduced with a 
rotary motion, tangential to the trachea toward the 
goiter. When it is thought that its point is resting 


Tasie |. Analysis of 130 Needle Biopsies of the Thyroid 
Gland with Sufficient Tissue for Pathological Interpretation 


Percentace 


PATHOLOGICAL INTERPRETATION No, or 


19.2 
16.9 


Hashimoto's thyroiditis 


Chronic thyroiditis, nonspecific 


Multinodular goiter 16.9 
No diagnostic abnormality recognized 19 14.6 
Follicular adenoma 15 11.6 
Hyperplasia 5 3.8 
Carcinoma 5 3.8 
Subacute thyroiditis 4 3.1 
Riedel’s struma 4 3.1 
Fetal adenoma 4 3.1 
Colloid nodule 4 3.1 
Fibrosis 1 0.8 


against the thyroid gland, the trocar is removed, and 
the split needle placed in the sheath and inserted with 
firm pressure its full length into the substance of 
the gland. The needle is then held, and the sheath 
rotated until it has completely enclosed the needle, 
thus cutting free the tissue seized between the blades 
of the needle. Both needle and sheath are then 
rotated together a full turn, detaching the end of 
the core of gland, and then the sheath and needle 
are withdrawn together. It is well to apply imme- 
diate pressure to the biopsy area because a hema- 
toma may otherwise develop. If a satisfactory biopsy 
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has not been obtained and the field remains uncon- 
taminated, further attempts may be made at this 
time. Pressure is maintained over the biopsy site 
for a period of three to five minutes, and the patient 
kept recumbent for fifteen minutes before final ex- 
amination and discharge. 


Complications 

Although the introduction of a needle with a 
fairly large bore into tissue as vascular as thyroid 
was viewed with some alarm at the onset, complica- 


Ficure 1. Thyroid Needle-Biopsy Specimens at Low Magni 
fication (Hematoxylin and Eosin Stain X9), Showing the 
Size of the Tissue on the Slides. 

The diagnoses of these biopsies were, from top to bottom, as 
follows: Hashimoto's thyroiditis; nonspecific chronte thy 
roiditis; and no diagnostic abnormality recognized. 


tions have been very few. ‘Three hematomas of con- 
siderable size developed, but neither respiration nor 
swallowing was compromised and it has never been 
necessary to explore the neck to contro! hemorrhage 
There has been no sepsis. 


Needle biopsies were attempted on 175 patients, 
and sufficient tissue for histologic evaluation was ob- 
tained in 130 cases, or 74 per cent. The pathological 
interpretations of these biopsies are analyzed in Table 
1, It is of interest that 55 diagnoses (42 per cent of 
the total) consisted of some form of thyroiditis, in- 
dicating the type of clinical goiter most commonly 
recommended for this procedure. Also of interest 
is the histologic interpretation of “nodular goiter 
in 22 cases (17 per cent of all diagnoses), which was 


Sy 
‘ads 
7 
J 
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744 


the next most frequent diagnosis after “thyroiditis 

As noted previously, the diagnosis of “chronic thyroid- 
itis” versus that of “nodular goiter” has constituted 
the goiter problem that the Thyroid Clinic has con- 
sidered perhaps most suitable for possible solution 


hioure 2, Survey View of a Needle-Biopsy Specimen of 


Hashimoto's Thyroiditis (Hematoxylin and Eosin Stain 
X40) 


This ts a higher magnification of the biopsy shown in Figure 
1. Note the typical lymphoid follicles and parenchyma 
atrophy 
by the needle-biopsy method; this is reflected in the 
relative frequency of these two entities in the biopsy 

series 

Figures | to 4 present photomicrographs of biopsy 
specimens of lesions of the various types under con- 
sideration 

On | occasion unsuspected cancer was diagnosed 
in a goiter, On 2 occasions, biopsies of questionable 
neoplasms (in which a surgical cure was highly 
improbable) have confirmed the presence of cancer 
more expeditiously than would have been possible 
with any other technic. In 3 patients metastases to 
the region of the thyroid gland from a remote pri- 
mary source were demonstrated by needle biopsy 


Discussion 


Since the maximum size of specimen obtainab|: 
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is about 2 cm. long and about 2 mm. in diameter. 
it is apparent that the pathologist must be prepared 
to offer an interpretation on a very small sample 
This, of course, may be particularly difficult with 
thyroid tissue because of the frequently heterogenous 
distribution of its pathologic changes, unlike a needle 
biopsy specimen of the liver, which usually affords 
a fairly accurate reflection of the over-all histologic 
pattern of the entire organ. It is also important that 
the pathologist be informed of pertinent clinical data 
so that the microscopical observations can be best 


licuae 3. Thyroid Needle Biopsy of a Multinodular Goiter 
Hematoxylin and Eosin Stain X32). 


Despite the small specimen, a nodular architecture is ap 
parent, 


evaluated in terms of that particular patient. For 
instance, although the objective microscopical find- 
ings may not be characteristically specific for any 
single diagnosis, it is often helpful if the pathologist 
can render an opinion that the biopsy is “consistent 
with” a particular diagnosis 

In 45 cases (or 25.7 per cent of all biopsy pro 
cedures), insufficient tissue was obtained for the 
pathologist to express any opinion. Progressive ex- 
perience and skill in the biopsy technic has been re- 
flected in a decreasing number of unsatisfactory 
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specimens. During 1952, the first year in which the 
procedure was used by us, 40 per cent of the total 
of 48 attempts failed to obtain sufficient tissue for 
diagnostic purposes. However, of the last 55 biopsy 
procedures (1954-1955), an inadequate specimen re- 
sulted in only 20 per cent of the cases. Biopsy 
failures have been attributable to several factors 
Occasionally, a patient was so unco-operative o1 
frightened that it seemed wise to desist from the 
attempt. On several occasions the only needle avail- 
able was so dull that it would not safely pierce the 
goiter. However. we believe that failure is most 
frequently attributable to the underlying lesion 
Hyperplastic glands may be so soft that the split 
needle enters the gland as though it were solid, but 
with the blades failing to grasp tissue between them 


Subacute Thyroiditis, As Shown by Needle Biops) 
(Hematoxylin and Eosin Stain X100). 


Three characteristic focal granulomas are vistble 


Ficure 4. 


Multinodular goiter may contain such thin-walled 
cysts that unless the needle is tangential to the cysts 
only tiny bits of wall may be obtained, and at times 
this appears to be normal thyroid tissue. Although 
the diagnosis of multinodular goiter has been made 
by needle biopsy more frequently than any diagnosis 
except thyroiditis, most of the failures of needle 
biopsy have been with this type of goiter. Conversely, 
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fewer failures of a confirmatory needle-biopsy diag- 
nosis have occurred in the cases in which thyroiditis 
was strongly suspected than with any other entity 

It should be emphasized that needle biopsy has 
been utilized only rarely in cases of “solitary thyroid 
nodules.” Although these cases offer a never-ending 
problem of management, the histologic diagnosis of 
thyroid carcinoma is too frequently difficult enough 
the pathologist has the entire “nodule” for 
without risking such a decision on a minute 


when 
study 


Taste 2. Comparison of Diagnoses during Two Consecu- 


tive Three-Year Periods 


No. ov Cases 


1949.51* 1952-544 


Thyrotoxicosis 206 250 


Multinodular goiter 297 277 
Carcinoma 
Thyroiditis, all forms 
All others 
Potals 


*Pre-biopsy period 
tIncludes 101 needle biopsies 


specimen. Furthermore, we agree with Crile and 
Hazard' that this technic should rarely be 


confirm a suspected diagnosis of cancer, for in a 


used to 


curable lesion, cancer cells may be seeded along the 
needle tract. The goiter in thyroiditis is firm, diffuse 
and of exactly the right consistence to be grasped by 
the needle, After a little experience, the operator 
can predict the pathologic process with fair accuracy 
by the feel of the needle as it is thrust through the 
gland. This has likewise been the experience of 
others. 
lo determine whether or not this diagnostic aid 
had influenced the relative percentages of various 
diagnoses and in what manner, the total list of all 
diagnoses (clinical and pathological, made in the 
Thyroid Clinic for the three-year period (1949-195] 
preceding needle biopsies was compared with a simi 
lar list for the three years (1952-1954) during which 
needle biopsy was employed in selected cases, ‘Table 
2 shows some of these figures. The periods are fairly 
comparable: 774 diagnoses were made in the first, 
and 765 in the second three-year period 
The most striking change was in the number of 
patients with some form of thyroiditis, which doubled 
in frequency in the second three-year period (‘Table 
2). This increment is explained by the number (39 
diagnosed by needle biopsy during that period, (Cer 
tainly, in many of these cases the diagnoses might 
at a later date 


eventually have been established 


some of them at operation. ) 


SumMMaARY 


Needle biopsy of the thyroid gland has been em 
ployed at the Thyroid Clinic of the Massachusetts 


7 
Vac. | 
| 
ga 
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General Hospital during the past four years 


of 175 goiters have been biopsied, with aid in diag 
nosis in 74 per cent. Its greatest value has been in 
the diagnosis of thyroiditis 

1, Marshall, 8. F., and Meissner, A. Struma \ymphomatosa 


Surg. Ma 737-746, 1955 


(Hashimoto's disease). Ann. 


USE OF SERUM TRANSAMINASE LEVELS 
PULMONARY EMBOLISM AND MYOCARDIAL INFARCTION* 


Franz M.D.,t Haroio L 


HE diagnosis of pulmonary embolism continues to 


Massive pul 


ante 


present a challenge to the clinician 
monary embolism is often diagnosed correctly 
is identified with relative 
However, it is in 


mortem and 
pathologist at autopsy. nonfatal 
cases that the diagnosis is frequently missed or is in 
doubt. The correct diagnosis of nonfatal pulmonary 
embolism is of utmost importance because early rec 


ognition and treatment of thromboembolic disease 
and the correction of frequently present mild unrec- 
ognized congestive heart failure provide a means of 
prevention of fatal embolism, and, secondly, because 
when thromboembolism is overlooked, treatment may 
be inappropriately instituted for such conditions as 
tuberculosis, neoplasm and 


myocardial infarction, 


acute surgical emergency of the abdomen 

The diagnosis in many diseases can at present be 
established by specific laboratory tests, including x-ray 
and electrocardiographic examinations. Pulmonary 
embolism is of the remaining conditions for 
which no specific diagnostic tests are available. It is 
perhaps for this reason that the diagnosis is so often 
missed, The diagnosis is a clinical one, depending on 
the correlation of nonspecific clinical and laboratory 
features integrated by a physician well aware of the 
manifold clinica! 
Nonfatal pulmonary em- 
but the 


cases varies 


one 


many variations and the pictures 
that may be encountered. 
bolism is more common than fatal embolism, 
diagnosis of fatal 
Whereas in some hospitals this ratio is close 


nonfatal 


ratio of nonfatal to 
greatly.’ 
to |: 
embolism is great, the ratio is closer to 10:1 

LaDue et al.’ 


the determination of serum glutamic 


in others, where the awareness of 


have recently introduced a new 


laboratory test, 


oxalacetic transaminase, a specific tissue enzyme con- 
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IN THE DIFFERENTIATION OF 


M.D.,t anp Davin Seuicson, Sc. D., M.D.§ 


cerned with the transfer of alpha-amino nitrogen of 
aspartic acid to alpha-ketoglutaric acid. This enzyme 
is encountered in all human tissues, but it is present 
in highest concentrations in heart and skeletal muscle, 
brain, liver and kidneys in descending order. The con- 
centration of the enzyme in lung tissue, on the other 
Sudden necrosis of tissue, especially of 
heart muscle, is associated with an increased release 
of the enzyme into the blood stream and the finding 

The original in- 
of this test in the 
liver disease and 
con- 


hand, is low. 


of elevated serum concentrations. 
vestigators reported on the value 
diagnosis of myocardial infarction, 
Serum transaminase 
variety of inflammatory, de- 
generative, neoplastic, allergic and reactive disorders 
and thus helped to differentiate these conditions espe- 
cially from myocardial infarction. The long list of 
conditions in which serum transaminase was tested 
and reported to be normal did not include pulmonary 
embolism.® Because this often mimics coronary occlu- 
sion and because it may be associated with the sudden 
large it appeared impor- 
tant to determine whether pulmonary embolism is as- 
sociated with elevated serum transaminase. If ele- 
vated, the test would not be helpful in differentiating 
myocardial from pulmonary infarction but could help 
distinguish pulmonary embolism from inflammatory 
and neoplastic conditions; if within normal limits, it 
could be an additional aid in the differential diagnosis 
of pulmonary embolism and myocardial infarction. 


rheumatic carditis. was 


sistently normal in a 


necrosis of mass of tissue, 


MAreriALs AND Metnops 


During the months of September and October, 
1955, the diagnosis of nonfatal pulmonary embolism 
was made in patients admitted to the Graduate 
Hospital of the University of Pennsylvania. The diag- 
nosis was based on clinical findings and electrocardio- 
changes (Table 1). The 
12 patients 


graphic and roentgenologi 
pertinent clinical data obtained from the 
are summarized in Table 1. The clinical pictures 
were diverse, varying from nearly fatal embolism with 


profound shock to transient pleuritic chest pains in 
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patients with known thrombophlebitis. The serum of 
these patients was analyzed repeatedly for transami- 
nase content. The first determination 
made within forty-eight hours, and usually within 
twenty-four hours, of the embolic episode, Repeat 
determinations were carried out up to nine days after 
the embolism. Serum glutamic oxalacetic transami- 
nase was determined according to the method of Kar- 
men, Wréblewski and LaDue.* Normal values with 
this method range between 10 and 40 units per milli- 


was always 


TABLE 1. 


Snock 


JIAGNOSIS 


Primary 
D1aonosis 


1 Aneurysm of abdomi- Present 
nal aorta; postopera- 
tive pulmonary embo- 


lism 


Myocardial 


infarction 


Thrombophlebitis, with Liver disease Present 


pulmonary emboli 


ischemia 


Myocardial Present 


infarction 


Pulmonary embolism 
after hysterectomy 


None Absent None 


Thrombophlebitis, 
with pulmonary 
embolism 


Neoplasm Absent 


Congestive heart 
tuberculosis 


failure, with bloody 
effusion 


tion 


Acute abdomi- Absent 


Pulmonary embolism 
nal emergency 


Pulmonary embolism Present 


after hysterectomy 


Myocardial 


infarction 


Myocardial Absent 


Thrombophlebitis, 
infarction 


with pulmonary 
embolism 


changes 


10 Pulmonary embolism 


infarction 


infarction 


*No tracing taken 


liter of serum. A number of normal subjects and pa- 
tients with unrelated diseases, including postoperative 
patients without thromboembolic complications, were 
tested and found to have normal serum transaminase 
levels. Patients with proved diagnoses of myocardial 
infarction consistently manifested values above this 
level during the first several days after infarction 
This is in close agreement with the findings of LaDue 
and Wréblewski.* 


RESULTS 


The results of the transaminase determinations are 
The highest concentration of 


plotted in Figure | 
serum transaminase found at any time in each of the 


patients is shown in Table 1. Consistently normal 


Important Clinical Data in 12 Consecutive Patients with Nonfatal Embolism 


E.LeCTROCARDIO 
oraPnic C 


Ischemic pattern 


Right-axis devia- 
tion (transient 


Ischemic pattern 


Right-axis devia 


Inverted T wave 
in Lead 3 


Ischemic changes 


Transient minor 


lr wave in Lead 
3 for 1 day 


GOLDSTEIN ET AL. 4 


values were found in 11 of the 12 patients. One pa- 
tient (Case 7) had a borderline elevation (41.5 units 
per milliliter) on the fifth day, but determinations on 
the first and third days after the embolic episode were 
normal, Another patient (Case 2) had definitely 
elevated transaminase levels on the first and third 
days (51 and 78 units per milliliter, respectively) ; 
this patient also had obstructive jaundice, with a total 
serum bilirubin concentration of 2 mg. per 100 ml. 


and a bromsulfalein retention of thirty-eight per cent 


Hiouest ComMMENT 
TRANSAMINASE 


Value 


X-Ray Evivence 
or 
EmMpoLism 


HANGES 


units/ml 


37.5 


Transaminase helpful 
m diagnosis 


Hazy right sulcus 


Inconclusive 78.3 Jaundice believed due 
to multiple 
monary emboli 

Linear strands 20.5 Transaminase helpful 


in diagnosis 


None obtained 


Fluid negative for acid 
fast bacilli & malig- 
nant cells 


Left-sided effusion 


Haziness; linear Negative laparotomy 


strands 


lransaminase helpful 
in diagnosis 


Elevated diaphragm ; 
haziness; linear 
densities 


Platelike atelectasis 


Pransaminase helpful 
in diagnosis 


Pulmonary embolism ; Myocardial Absent Transient axis Small effusion 12.5 Transaminase helpful 
paroxysmal atrial infarction changes in diagnosis 
tachycardia 

Myocardial Absent O wave & inverted Wedge-shaped infarct 37.0 Transaminase helpful 


in diagnosis 


Thrombophlebitis, Myocardial Absent ° Not taken 28.0 
with infarction 
embolism 
12. Pulmonary embolism Myocardial Present Ischemic changes Large infaret 26.5 lransaminase helpful 


in diagnosis 


in 45 minutes. Wrdéblewski and LaDue® have re- 


ported elevated transaminase levels in obstructive, as 


well as parenchymal, jaundice. It is therefore be- 
lieved that the elevation of the transaminase level 
observed in Case 2 was related to the presence of 


jaundice and not to the pulmonary embolism directly 
It should be emphasized that the diagnosis of pul- 


monary embolism was made without knowledge of 


the transaminase level in all patients. However, in 7 


of the 8 patients in whom myocardial infarction was 


the main differential diagnosis, the finding of normal 


serum transaminase levels was in retrospect con 


sidered to support the diagnosis of pulmonary em 


(‘Table | 


holism 


Case 
No 

: 
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Discussion 


Although pulmonary embolism may present a most 
variable picture and may be confused with a variety 
of clinical conditions, differentiation is perhaps most 
frequently necessary from myocardial infarction. In 
the present series 8 of 12 patients presented this prob- 
lem. Myocardial infarction is almost invariably associ- 
ated with elevation of serum transaminase levels, since 
in the experience of LaDue and Wrdéblewski,’ 297 of 
300 patients with myocardial infarction manifested 
this elevation. Furthermore, these authors found the 
degree of elevation to be proportional to the extent 
Therefore, a 


of destruction of myocardial muscle.‘ 


po 
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Dave Arren Empoiization 


Transaminase Levels in Patients with Pulmonar) 


Emboli, 


| 


myocardial infarction extensive enough to result in a 
decreased cardiac output and clinical shock certainly 
should be accompanied by marked elevation of the 
On the hand, 


pulmonary embolism, as en 


level of serum transaminase other 
shock produced by 
countered in 5 of our patients, was not assoc ated with 
elevation of serum transaminase except in the patient 
who was jaundiced. Thus, the determination of the 
serum transaminase appears to be a valuable supple 
ment to the electrocardiogram, which is frequently 
equivocal and open to diverse interpretations in such 
cases 

The classic electrocardiographic pattern of acute 
cor pulmonale originally described in pulmonary em 
holism by McGinn and White® is found in only a few 
10 


patients.” Dack and his associates’ have stressed the 


electro ardiographic yattern of 


frequency of an 
coronary insufficiency encountered in pulmonary em 
bolism. The majority of their patients over fifty years 
of age with pulmonary embolism manifested this pat 
tern, which consisted chiefly of depressed R-ST' seg 
ments and inverted T waves in one or more leads 
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This pattern is identical with that frequently seen in 
shock and myocardial ischemia of any cause and, if 
it persists for more than twenty-four hours, suggests 
subendocardial necrosis. However, the persistence of 
this pattern for days and weeks after pulmonary em- 
holism in the apparent absence of subendocardial in- 
farction has been reported.’ Whether in such cases 
pulmonary embolism and shock actually result in sub- 
endocardial infarction has remained a matter of dis- 
pute that in the individual case can only be solved by 
autopsy. The determination of the serum transami- 
nase level may prove to be a decisive means of sep- 
arating patients in whom massive pulmonary em- 
bolism and shock have resulted in actual subendo- 
cardial necrosis from those in whom transient sub- 
endocardial ischemia did not progress to necrosis. In 
the several cases reported here in which profound 
shock followed pulmonary embolism, subendocardial 
infarction apparently did not ensue. 

The failure of serum transaminase levels to rise 
after pulmonary embolism, uncomplicated by condi- 
tions that by themselves can cause elevations in serum 
transaminase levels, may be explained on_ several 
bases. In the first place, the concentration of trans- 
aminase in lung tissue is exceptionally low —- about a 
fiftieth of the concentration found in myocardial tis- 
sue.’ Secondly, pulmonary embolism may occur with- 
out infarction. And, finally, the densities that are 
demonstrable on the x-ray film after an embolism are 
not indicative of the amount of tissue necrosis that 
Extravasation of blood, bronchial ob- 
struction and atelectasis, splinting of both leaves of 
the diaphragm and effusion all contribute to the pro- 
duction of these densities. 


has oct urred. 


‘The exclusion of myocardial infarction, alone or in 
association with pulmonary embolism, may be of 
considerable practical value. Although the immediate 
treatment of massive pulmonary embolism is virtually 
identical with that of myocardial infarction, the long- 
tcrm management is quite different. Whereas the 
patient with a myocardial infarction should remain 
in physical and mental repose for weeks or months, 
the patient with thromboembolic disease should have 
energetic anticoagulant treatment and ambulation as 
soon as the acute thrombosis is controlled. The pa- 
tient does not have to be protected from emotional 
stimuli, and necessary diagnostic tests can be carried 
out sooner, The period of convalescence and of hos- 
pitalization may be considerably shortened when one 
can safely exclude myocardial infarction. On the 
other hand, when thromboembolic disease is diag- 
nosed, anticoagulants may be required for prolonged 
periods, especially in patients with recurrent episodes. 
If there is associated congestive heart failure, digital- 
ization should be instituted rapidly in the patient with 
pulmonary embolism, but cautiously in patients with 
myocardial infarction because of the known danger 
of ectopic rhythms. 

An example of the difficulties that may be en- 
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countered in differentiating myocardial and pulmo- 
nary infarction, and the assistance that transaminase 
levels may provide, is afforded by the following case* : 

H.C., a 63-year-old Negress, was first admitted to the 
Graduate Hospital of the University of Pennsylvania on 
July 26, 1955, with complaints of cough, weakness and 
anorexia of several weeks’ duration. During the previous 
3 weeks she also experienced increasing exertional dyspnea 
and anginal pains. 

Her medical and family histories and a review of the 
systems were noncontributory. The patient denied any 
long-sustained chest pains. 

Physical examination showed a well developed and well 
nourished woman who appeared tired and somewhat con- 
fused. There was a Grade 2 hypertensive retinopathy; 
examination of the chest revealed diminished breath sounds 
over the middle portion of the right lung, but no rales 
were heard. The heart appeared slightly enlarged, and a 
basal systolic murmur (Grade 2) was heard. The re- 
mainder of the examination was negative. 

The temperature was normal, the pulse 90, and the 
respirations 25 to 35. The blood pressure was 160/100. 

Examination of the blood disclosed a red-cell count of 
3,600,000, with a hemoglobin of 10.2 gm. per 100 ml, and 
a white-cell count of 9800, with 75 per cent neutrophils. 
The sedimentation rate was 40 mm, (corrected) per hour. 
Urinalysis was negative. Blood chemical determinations, in- 
cluding sugar, urea and liver-function tests, were all within 
normal limits except for a slightly elevated zinc turbidity of 
14 units. 

A roentgenogram of the chest demonstrated a large 
density in the right-upper-lung field that at first was 
thought to represent a neoplastic process. Bronchoscopy 
gave no evidence of neoplasm by direct inspection or by 
examination of bronchial secretions. An electrocardiogram 
obtained on the day after admission showed a deep QO 
wave in Lead 3, a Q wave of lesser depth in Lead aVF 
and T-wave inversion in the precordial leads on the right. 
These findings were suggestive of a posteroseptal infarc- 
tion, possibly in an acute phase. All further diagnostic 
tests were temporarily discontinued, and the patient was 
treated with strict rest. In the course of the next 6 weeks 
repeated electrocardiograms revealed only minor changes 
and the question was raised whether the changes were due 
to an old myocardial infarction or pulmonary infarction o1 
both. Unfortunately, at the time of the Ist admission, the 
transaminase test was not available. Serial chest films showed 
a gradual resolution of the lung density previously described 
with the persistence of a well outlined oval residual mass 
in the right upper lobe and with several smaller linear den- 
sities in both lungs. The roentgenographic findings and the 
clinical course led to a final diagnosis of pulmonary infarc- 
tion. The patient became asymptomatic and was discharged 
on September 22 

She was readmitted to the hospital on October 11 with 
marked dyspnea and anxiety. The heart rate was 120, 
with frequent ventricular extrasystoles not previously ob 
served, The respiratory rate was 40. The lungs were clear 
except for faint inspiratory rales heard over both bases 
posteriorly. An electrocardiogram was immediately obtained 


*Serum transaminase levels determined in an additional 14 patients 
with pulmonary embolism were consistently normal in 10 Elevation 
on one or more determinations was noted in 4 patients. In each case 
an associated condition known to cause 4 rise im serum transaminase 
was present: liver necrosis, portal cirrhosis, extensive third-degree burns 
and fracture of the femur, with skeletal-muscle injury 
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but showed no changes since the tracing obtained 3 weeks 
earlier. Another electrocardiogram on the following day 
was identical in appearance. It was thought that the pa- 
tient had suffered another pulmonary embolism. However, 
a roentgenogram of the chest on the next day, as well 
as another film obtained 2 weeks later, revealed no fresh 
pulmonary abnormalities. Serial transaminase determina- 
tions were ordered on admission. There was a significant 
elevation of the serum level on the Ist day (82.5 units 
per milliliter), with a gradual return to normal in 3 days 
Another electrocardiogram obtained after the report of the 
elevated transaminase disclosed definite changes consistent 
with, but not pathognomonic of, a new nontransmural in- 
farction. In the absence of any radiologic evidence of 
new pulmonary emboli the finding of a markedly elevated 
serum transaminase level was thought to establish the diag- 
nosis of a myocardial infarction in this case. The patient 
was treated for a coronary occlusion by means of rest and 
anticoagulants; she was digitalized and was discharged for 
further rest at home on November 3 


SUMMARY AND CONCLUSIONS 


Serum glutamic oxalacetic transaminase levels de- 
termined repeatedly in 12 patients with pulmonary 
embolism were normal in 11. One patient in whom 
the transaminase was elevated had jaundice (in which 
high levels of transaminase are usually encountered 

Uncomplicated pulmonary embolism is not asso- 
ciated with increased serum transaminase levels, 

The determination of serum transaminase levels is 
suggested as an additional aid in the differentiation 
of pulmonary embolism and myocardial infarction. 


We are indebted to Elizabeth Dodson and Dagmar 
Koerner for technical assistance 
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MEDICAL PROGRESS 
THE MENOPAUSE (Concluded)* 
Joseru Rosrrs, M.D.t 
BOSTON 
MANAGEMENT that the majority of women passing through the meno- 


One of the primary responsibilities of the physician 
is to determine that the symptoms are actually re- 
lated to the menopause and not due to some under- 
lying 
anxiety and depression can mimic or mask other con- 
ditions, and it is tragic for both patient and physician 
if all complaints arising at this time of life are cas- 
ually assumed to be due to the menopause, Once it 
is established that the symptoms are indeed meno- 
pausal, the physician has an unequalled opportunity 
to serve his patient by offering a rational] explanation 
of the events occurring. By indicating his willingness 
to listen, he can do much to reassure his patient con- 
cerning her fears and apprehensions. Most depres- 
sions occurring at this time can be well handled by 
the family physician by the simple process of inter- 
views in which the patient has an opportunity to 
discuss her symptoms and her problems. It should 
again be emphasized that estrogen does not appear to 
affect the psychologic component of the menopause 
other than by its psychotherapeutic action."'’'* It is 
also probable that in this as in other clinical situa- 
tions, the relief of somatic symptoms helps alleviate 


nonrelated disease. Symptoms associated with 


psychogenic complaints. 
Estrogens 


Although marked relief from hot flashes may be 
obtained by simple reassurance, sedation or place- 
bos,’*’ the accepted treatment of hot flashes, which 
may be troublesome and embarrassing, is the proper 
administration of It is difficult to assess 
what portion of the beneficial effect of estrogen is due 
to its physiologic effect and what is due to the psycho- 
therapeutic effect. The indiscriminate and injudicious 
use of estrogens is to be condemned. Weaver’ re- 
ported that of 2200 women admitted to the Neuro- 
psychiatric Service of the University of Texas Hos- 
pital, 1670 had received estrogens without benefit 
The medication was given to those under twenty- 
five for “weak ovaries” or over twenty-five for “an 
early or late change.” Israel” has stated, “It’s about 
time we spend more time mitigating menopausal 
anxiety and less time prescribing estrogens as an ‘all 


estrogens, 


purpose female tonic.’ ’ 
Opinion about the need for estrogens at the time 
of the menopause varies widely. It is certainly true 
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pause are not sufficiently disturbed by hot flashes to 
require any therapy. In others, the symptoms are such 
as to warrant treatment. There is opposition to the 
use of estrogens on the basis both that the menopause 
is a normal event and should not be interfered with 
and that the administration of estrogen will postpone 
the eventual physiologic adjustment.***° The possible 
carcinogenic effect of estrogens has led to warnings 
against their use. There is no general agreement that 
estrogens delay a physiologic adjustment or that, if 
they do, it is necessarily deleterious.*’ It has fre- 
quently been the custom to administer estrogens for 
short periods, the patient being gradually weaned 
from medication as hot flashes became less severe or 
less frequent. 

If estrogens are elected as treatment, small doses 
of an oral preparation will usually relieve the hot 
flashes. However, when estrogens are used, they must 
be given by a definite schedule with periodic inter- 
ruptions so that if withdrawal bleeding does occur, 
its mechanism will be reasonably certain. In this 
clinic, as elsewhere, it is the custom to give estrogens 
for thirty days, to stop for seven days and then to 
resume. Bleeding occurring during the seven days 
when medication has been stopped can reasonably be 
ascribed to the estrogen administered rather than to 
an unrecognized uterine carcinoma. The need for 
periodic interruption of estrogen therapy has been 
repeatedly stressed; yet it is common to see patients 
with the complaint of postmenopausal bleeding who 
on questioning are found to be taking an estrogen 
pill daily without interruption or have been receiving 
weekly injections for a long time. Such patients re- 
quire dilatation and curettage to exclude possible in- 
trauterine carcinoma, and yet the necessity for the 
curettage could have been eliminated by proper 
scheduling of therapy. Rarely should estrogens be 
given to menopausal patients who are still having 
periods 

There is a large literature concerning the various 
preparations of estrogens and the several routes of 
administration, There was early enthusiasm for the 
subcutaneous implantation of  estrogen-containing 
pellets,’ but this technic has not been in wide gen- 
eral use. Some’**'** favor pellet implantation at the 
time of odphorectomy, believing that the symptoms 
of sudden loss of ovarian function are best alleviated 
in this way. Such procedures are not necessary when 
medication can easily be given by mouth. There is 
ample evidence that there is little difference in clini- 
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cal effect between the synthetic compounds and those 
of natural origin’**-**" although the studies of Kup- 
perman et al.’** suggest that ethyl estradiol is slightly 
more effective than the stilbene derivatives. It is advis- 
able for the physician to acquaint himself with one or 
two preparations rather than to try various estrogens 
with which he is not familiar. It is claimed that some 
synthetic preparations more recently produced are 
less likely to cause withdrawal bleeding,’”* but it is 
probable that they are less active estrogens. Sevring- 
haus'*® has reviewed the problems of therapy. In the 
last three years there have been reports on the use 
of chlorotrianisene,***** which can be taken orally 
and which is stored in body fat with a slow release. 

Those who prefer not to use estrogen or do not 
find it necessary for the relief of menopausal symp- 
toms have no great points of disagreement with those 
who prefer short courses of estrogen over a period of 
a year or two when the symptoms are most intense. 
The arguments about prolongation of the menopause 
and carcinogenicity of estrogens are less cogent when 
short-term therapy is concerned. The larger problem 
relates to the prolonged use of estrogens in an attempt 
to modify or at least to delay the atrophic changes 
in the skin, genital tract, bone and cardiovascular 
system of the postmenopausal woman. Should not 
perhaps all women at the menopause receive estro- 
gens for the rest of their lives? There are attractive 
arguments to favor such a thesis. Within the last 
fifty years, the average life expectancy of women has 
increased from forty-eight and seven tenths years to 
seventy-two and four tenths years*’ so that the aver- 
age woman now faces an increasing number of post- 
menopausal years. It is not unreasonable to suggest 
that perhaps atrophic changes in the genital tract, 
dermal atrophy and atherosclerosis and, most impor- 
tant of all, osteoporosis are preventable disorders. 
There is even some evidence that estrogen in aged 
women improves intellectual function.’** Stoddard,"* 
in a recent review, discussed the problem of the post- 
menopause and stressed the increasing importance of 
this time of life. 

Opponents to the thesis of prolonged estrogeniza- 
tion postmenopausally raise the issues of prolongation 
of the period of normal physiologic adjustment and 
of tampering with natural processes. As Shelton®’ 
has pointed out, women themselves “want to know 
what is wrong with having this objective evidence 
of deterioration in the sixties or even seventies in- 
stead of in the forties, if one is destined to live an 
additional 20 or 30 years.” So far as tampering with 
nature is concerned, Shelton states: 


The final argument that the menopause is a natural 
phenomenon and should not be tampered with, is to me 
the most vapid of all. It is reminiscent of the outworn 
arguments against anesthesia in childbirth, against cos- 
metics, against everything progressive in life. When I was 
a young man, any woman who used cosmetics or smoked 
cigarettes was a bad woman. Proper ladies fainted at 


the word “sex.” The fernale anatomy was effectively, if 
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male. 


eye of the 
People died by the hundreds of typhoid, of smallpox and 


atrociously, hidden from the roving 
of diphtheria. We no longer live in that day of the 
survival of the fittest. The very person who argues that 
the menopause is a natural phenomenon fights nature 
every day. He pasteurizes his milk, boils his instruments, 
vaccinates his stock and his children, sprays and buds his 
fruit trees, flies against gravity, makes new elements and 
splits the atom. Is the menopause any different? During 
the past 50 years women have overcome the prejudice 
against cosmetics, political equality and freedom of dress 
I am convinced that as they grow older, anything which 
keeps them looking, feeling and acting young will be 
employed with or without the sanction of the medical 
profession. Phenobarbital, anticholinergic drugs, and psy- 
chotherapy, advocated by so many, may help to alleviate 
the hot flushes and the pani incident to the 
menopause, but they will not postpone the aging process 
Estrogen will 


reactions 


Overenthusiasm for postponement or alleviation of 
the aging process by steroid administration should be 
tempered by the realization that no proof yet exists 
that such an effect can be produced, Objective evi 
dence is needed to answer the question whether aging 
progresses more rapidly in the absence of sex-specific 
steroids. As Pincus et al.'®® have stated, “when we 
consider possible specific effects of the steroids in 
aged persons, we are confronted with the unknown.” 


The chief opposition to the prolonged use of estro- 
gens is related to the question, still unsettled, whether 
estrogens are carcinogenic agents in human beings 
In mice, estrogens can produce cancer, and the fre 
quency of mammary cancer in male mice has been 
shown to vary directly with the amount of estrogen 
injected and the duration of treatment.’*’ Loeb‘ 
has demonstrated that in mice with a high frequency 
of cancer, the rate of mammary cancer could be re 
duced to almost 0 if the ovaries were extirpated at 
the time of early sexual maturity. In animals spayed 
at five or six months, the cancer rate was lowered 
but not to such an extent as when the ovaries were 
removed earlier. 

Although, in human beings, direct evidence is lack 
ing, there are several observations to suggest a car 
cinogenic effect of estrogen. In 1936, Novak and 
Yui’ pointed out the frequent coexistence of endo- 
metrial carcinoma and hyperplasia and described 104 
patients with adenocarcinoma of the endometrium of 
whom 25 had coexisting hyperplasia. Jones and 
Brewer'*’ challenged the significance of this finding 
on the basis of their observation that in patients with 
endometrial carcinoma, the ovaries may function nor 
mally, and that the uninvolved portion of the endo- 
metrium may be normal and respond normally to 
ovarian stimulation. Other observers,’*°'** however, 
agree that hyperestrogenism, as reflected by endo 
metrial hyperplasia, is a factor in the genesis of 
endometrial Novak'** recently re 
viewed the problem of endometrial hyperplasia and 


carcinoma. has 
concludes that although exogenous estrogen can pro 
duce microscopical patterns indistinguishable from 
early endometrial carcinoma and estrogens can cause 
hyperplasia, it is still unjustified to conclude that 
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estrogens definitels CAUS adenocarcinoma of the 


uterus 

In a large series of patients with granulosa-cell 
tumors, which are commonly accepted as estrogen- 
producing lesions, 67 per cent had an associated prolif- 
erative endometrium. Of 38 postmenopausal patients 
with such tumors, 8 showed endometrial carcinoma, 
and in % of the 8, there were also carcinomas of the 
breast.’** Ingraham et al.’** have also commented on 
this relation, These statistics suggest that about 15 


tumors are associated with 


146 


per cent of feminizing 


endometrial carcinomas. Emge, however, in a sur- 
vey of material from numerous institutions through 
out the United States, showed that the incidence was 
more, likely to be about 3.5 per cent, which is close 
to the predictable incidence occurring by chanc 

‘The association of prolonged estrogen activity with 
fundal carcinoma is further suggested by the obser- 
vations of Crossen and Crossen,'*” who found that of 
1) cases of cancer of the uterine fundus, the meno- 
pause occurred at the age of fifty years or later in 
22 and who concluded that when the menopause 1s 
delayed to the age of fifty or more, it is an indication 
of aberrant endometrial activity and a warning of a 
tendency More recently, 
Randall” again called attention to the significance 


of the delayed menopause, demonstrating that over 


to endometrial carcinoma 


35 per cent of a series of women with adenocarcinoma 
had periods to the age of fifty-one or more; he com- 
mented on the absence of adenocarcinoma of the 
fundus in women whose vulval and vaginal tissues 
suggested deprivation of estrogenic hormone. It has 
been reported that about five times as many women 
with breast cancer have a late menopause as normal 
women,'** and it was even suggested that women 
menstruating beyond the age of forty-eight or fifty 
years should have a prophylactic artificial menopause. 

There is also evidence that ovarian stromal hyper- 
plasia, which is usually accepted as evidence of 
ovarian activity and a possible source of estrogen, is 
associated in a statistically significant manner with 
carcinoma of the fundus and breast. Woll et ail.,’*° 
and later Novak and Mohler,'®® showed an increased 
frequency of stromal hyperplasia in patients with 
fundal carcinoma; and Teloh'®! demon 
strated an increased frequency in patients with carci 
noma of the breast. Engle'® has pointed out, however, 


that there is no direct evidence that the ovary showing 


Sommers 


stromal hyperplasia is producing estrogen 


Several authors have reported cases in which pro 


administration has coincided with 


141,142,152 


longed estrogen 
the development of uterine 


> Admittedly, such cases do not prove 


or breast care 
that estrogens are carcinogenic in human beings, and 
yet such observations in light of the previously dis 
cussed evidence cannot be lightly dismissed. On the 
other hand, it is frequently stated that if estrogens are 


carcinogenic, one would expect to see more striking 
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evidence of the fact, in view of the large numbers of 
women who have taken estrogens for years, and it 
has been questioned whether the therapeutic doses of 
estrogen commonly used could be carcinogenic.’ It 
has been pointed out that 700 kg. of estrogens are 
manufactured in or imported into the United States 
each year; yet there was no change in the incidence 
of cancer of breast and sex organs in 1950 from that 
in 1930, when estrogens were rarely used. The death 
rate from these causes was essentially the same in 
both years.*? 

The reader of the papers referred to above, taken 
singly or as a group, becomes impressed with what 
seems to be a significant association between hyper- 
estrogenism and uterine and mammary carcinoma 
Larson'®’ recently analyzed the problem critically, 
referring to two impersonal biases that affect numeri- 
cal values: the histologic bias, which is “the unin- 
tentional selection of histologic specimens with the 
most unusual disease, since special effort is made to 
procure and save those because of their interest” ; and 
the hospital bias, which is “the unintentional selection 
of certain types of disease by a hospital because physi- 
cians in that hospital are known to be especially com- 
petent or interested in them.” Larson pointed out 
the wide discrepancy of views concerning the relation 
of hyperplasia and endometrial carcinoma and con- 
cluded that there is no large series to show that the 
coexistence of these two entities is any greater than 
could be expected on the basis of chance. In a re- 
evaluation of the statistical evidence of the association 
of endometrial carcinoma and feminizing tumors, he 
found the association too frequent to be due to 
chance, and although this represents a strong argu- 
ment for the carcinogenic action of estrogen in the 
breast, he presents evidence that the coexistence of 
feminizing tumors may be a manifestation of the high 
incidence of multiple lesions seen in many cases of 
Larson also reviewed the significance of the 
delayed menopause and produced evidence that the 
average age of the menopause in women is forty-nine 
years instead of forty-seven years and that women 


cancer, 


with endometrial carcinoma do not have a later 
menopause than a control group. Backman'®* has 
also shown that the menopause is occurring at pro- 
gressively later ages in all women. The menopause 
probably began in ancient times at about the age of 
forty, in the period 1500-1830 at about the age of 
lorty-five and nowadays at about forty-eight years of 
age. Larson criticized the evidence of association 
of ovarian stromal hyperplasia and endometrial car- 
cinoma on the basis that the control 
Woll et al. were not true controls. Regarding Ran- 
dall’s*® statement that abnormal bleeding at the men- 
opause is associated with a higher incidence of post- 
menopausal endometrial carcinoma, Larson claimed 
that Randall’s conclusion is erroneous and that the 


correct conclusion from such data is that a woman 


groups of 
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with postmenopausal bleeding is two and a half times 
as likely to have a history of premenopausal bleeding 
as a woman without postmenopausal bleeding. He 
concludes: “there is but meager evidence to implicate 
estrogens in the etiology of endometrial carcinoma.” 

It seems reasonable, then, to state that the concern 
over the use of estrogens'*®***'°* does not seem justi- 
fied by a review of the available evidence. There 
remains no direct proof that estrogens are carcino- 
genic when used therapeutically, and the circum- 
stantial evidence has been seriously challenged by Lar- 
son’s work. A large series of patients observed for a 
long time are needed to determine whether the pos- 
sible advantages of long-term estrogen therapy in 
mitigating the onset of genital atrophy, osteoporosis 
and cardiovascular change outweigh the seemingly 
slight risk of producing endometrial or breast carci- 
nomas. Estrogen therapy is, in the present state of 
knowledge, thought to be contraindicated in patients 
with a history of mammary or uterine carcinoma or 
a family history of such a tumor.’** Yet the caution 
in this problem is motivated by the fear of legal! 
rather than medical complications. 


Androgens 


If one elects to use estrogen therapy, one must also 
decide whether or not to supplement treatment with 
androgens. In the last two decades, the use of andro- 
gens alone or more commonly in combination with 
estrogens has been advocated in the management of 
menopausal symptoms. In 1937, Salmon'®® showed 
that testosterone in large doses could suppress the 
urinary excretion of gonadotrophic hormone and have 
a full estrogenic effect on the vaginal smear. Symp- 
toms were relieved after 400 mg. of testosterone pro- 
pionate had been administered. Numerous papers 
appeared confirming the beneficial effect of andro- 
gens on menopausal symptoms'**'** and establishing 
their clinical use largely on an empirical basis. The 
early rationale offered was their suppression of gon- 
adotrophic production by the pituitary gland,’*'’* 
but it soon became evident that the beneficial effects 
could not be explained so simply when it was ob- 
served that relief of symptoms could be obtained by 
doses of androgen too small to suppress pituitary 
gonadotrophins. Although Salmon’s'®® original work 
suggested an estrogenic effect on the endometrium, 
subsequent observations indicated that it produced 
an atrophic vaginal smear and an atrophic endo- 
The observation'® that testosterone 
in large doses has an estrogenic effect whereas in 
small doses it has an atrophic effect on the endo- 
metrium explained the earlier discrepancy on reports 
of its action. More recently, it has been observed that 
the hypoplasia induced by testosterone is preceded by 
an initial progesteronelike stimulation. 

The action of testosterone in relation to estrogen 
is complex, and the apparent estrogen antagonistic 
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effect may be mediated through a direct peripheral! 
action, a direct effect on the ovary, by suppression of 
the pituitary gland or by a combination of all three 
actions. Salmon'** reviewed the rationale for the use 
of androgens and raised the question whether in some 
women there might not be an androgen deficiency 
Studies of steroid excretion'™'®® do indicate a decline 
in androgen output in aging women as well as men 
The observations of Kenyon et al.,'°" Kochakian and 
Murlin'***"° and others on the protein anabolic effect 
of androgens lent further support to their clinical use 
and provided a reasonable explanation for the im 
proved sense of well-being experienced by patients 
receiving androgens. 

Although there was initial enthusiasm for the use 
of androgen therapy alone, it soon became apparent 
that a combination of estrogen and androgen was 
more effective in the control of menopausal symp 
toms, and numerous articles have appeared in support 
of combined The 
synergistic effect on pituitary suppression, and_ the 
protein anabolic effect of androgen that presumably 
results in a sense of well-being and an increase in 
libido. In addition, the use of androgens permits a 
and 
effects are 


advantages are a 


smaller dose of estrogen decreases estrogen-in 


duced bleeding. 
a combination of diethylstilbestrol and 
1:20.! 


Good reported to be 


obtained by 
methyltestosterone in a ratio of 


In a controlled study of a comparison of the effects 


of estrogen alone, a combination of estrogen and 


androgen and androgen alone and a_ placebo, the 


combined therapy was found most effective.’ Com 


bined therapy seems particularly indicated, then, in 
women with osteoporosis! '” and in those in whom 
estrogen-induced bleeding is a problem, as well as in 
women with chronic cystic mastitis associated with 
the menopause. Although it is generally held that 
the menopause does not occur until periods cease, 
there are women who have distressing menopausal 
symptoms in spite of the fact that they menstruate 
regularly, ‘These to Salmon,*® 
are helped by testosterone 
testosterone appears to have a beneficial effect on 


” The effect of 
urinary-tract symptoms has been previously com 


women, according 
In contrast to estrogens, 


mental depression.’ androgens on 


mented 

The numerous preparations and dosages of the 
androgens have been reviewed by Salmon.’*’ If one 
is to avoid unpleasant masculinizing effects, the total! 
dose of testosterone propionate or its equivalent 
given parenterally must be less than 500 mg. a 
month, It is reported that some of the complications 
of androgen can be avoided by the use of methy! 
androstenediol, whose masculinizing action is sup 
posedly less than that of testosterone It can be 
questioned, however, whether the assumed lack of 
masculinizing effect of methylandrostenediol is not 
merely due to its being less potent than testosterone 
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The use of androgens has recently been thoroughly 
reviewed by Friedenberg.’” 

Not all are agreed that androgens should be used 
in the treatment of the menopause,’*’ and it does 
seem that the majority of women who need hor- 
monal therapy can be satisfactorily managed with 
estrogen alone. ‘Testosterone is no substitute for es- 


trogens 


Menopausal and Postmenopausal Bleeding 


A difficult problem occurs when the woman un- 
dergoing the menopause experiences abnormal 
uterine bleeding because it involves the decision be- 
tween immediate curettage or a policy of watchful 
waiting to see what subsequent periods will be like 
On the other hand, the management of postmeno- 
pausal bleeding, which is defined as bleeding oc- 
curring after cessation of menstruation for a year, 
is less of a problem because it requires prompt curet- 
tage 

Abnormal! vaginal bleeding is so frequent at the 
menopause that some sort of general plan is necessary 
if one is to avoid a large number of unnecessary 
uterine curettages, When one is confronted by a 
patient complaining of one episode of abn rma! 
bleeding, prolongation of a period, an excessively 
heavy period or one episode of spotting, it is prob- 
ably safe to wait for another cycle if the complete 
examination is negative and cytologic smears of the 
cervix and vagina are normal. A second abnormal! 
episode is generally accepted as an indication for 
curettage. Many patients and physicians prefer the 
reassurance of a negative curettage to the frequent 
visits and examinations that the watchful-waiting 
policy demands, It hardly seems necessary to warn 
that attempts at hormonal control of menopausal 
bleeding should not be made until cancer has been 
excluded. Improper administration of estrogens can 
make decisions about proper management even more 
difficult 

Very rarely menstruation can resume after the 
menopause. ‘There are isolated reports'™* of preg- 
nancy after the menopause although it must be 
questioned whether these cases do not occur in women 
who have experienced merely amenorrhea rather 
than true menopause. Occasionally, a patient with 
postmenopausal bleeding will be found to be bleeding 
from a secretory endometrium, indicating previous 
ovulation.“°""* One of the more common causes of 
postmenopausal bleeding is carcinoma of the re- 
productive tract, In 1000 cases studied by Suther- 
land and McBride,” the rate was 27.8 per cent and 
a similar figure was reported by Brewer and Miller.’™ 
In the latter series, benign lesions accounted for 34.1 
per cent of uterine bleeding, and in 38.4 per cent, no 
cause was demonstrated. The reported frequency, 
however, of nearly 30 per cent makes thorough ex- 
amination and curettage mandatory in the manage- 
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ment of postmenopausal bleeding. The type of bleed- 
ing experienced does not help distinguish benign or 
malignant causes, although a gushing type of bleed- 
ing is said to be more often associated with malignant 
than with benign diseases of the uterus. Spotting 
and scanty flow are the more common complaints. 
Brewer and Miller’*’ have emphasized the fact that 
there may be only a single episode of spotting or 
intermittent spotting with intervals of three or more 
months between episodes, Neither can one assume 
that bleeding in a patient receiving estrogens is 
necessarily due to the administered estrogen.'*’ 
Zeit’** has discussed the problem of uterine fibroids 
in the menopause and postmenopausal age group, 
and has pointed out that small myomas must not be 
blamed for abnormal bleeding until more likely con- 
ditions, such as cervical and endometrial polyps, 
atypical hyperplasia and fundal or cervical car- 
cinoma, have been excluded. Postmenopausal in- 
crease in size of a fibroid is indication for removal. 
Zeit’s statistics indicate that asymptomatic myomas, 
less than the size of a two months’ pregnancy, must 
be carefully watched but usually do not cause trouble. 

Discussion of the indications for hysterectomy is not 
pertinent to this paper, but it should be pointed out 
that the practice of removing the ovaries of post- 
menopausal women at the time of hysterectomy, as 
advocated by some,'** must be reviewed in the light 
of increasing evidence that the postmenopausal ovary 
is a functioning organ. It is generally held that after 
hysterectomy there is more rapid ovarian failure 
owing, presumably, to interference with the blood 
supply to the ovary.'® 
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Vitamin E 

No clear rationale is apparent for the use of 
vitamin E in the menopause. Vitamin E does play a 
part in the reproductive process of some animals, 
and it has been shown that, in the rat, the “meno- 
pause” and sterility occur earlier in animals deficient 
in vitamin E than in a control group.’” However, 
tocopherol deficiency is only one factor in the sterility 
of the aged rat, No definite difference in tocopherol 
levels of normal women and women with reproduc- 
tive disorders has been demonstrated.’® Numerous 


clinical 


have appeared reporting the 
beneficial effects of vitamin E in the treatment of 
menopausal symptoms. McClaren’ stated that 
vitamin E helped to heal senile lesions in the lower 


ivy 


genital tract. Gozan'** found vitamin E effective in 
90 per cent of menopausal patients but pointed out 
that the effect may be explained by the pharma- 
cology of placebos. Blatt, Wiesbader and Kupper- 
man’ recently produced statistical evidence to prove 
the point that vitamin E is no more effective than a 
placebo and that any value of vitamin E in the meno- 
pause must be ascribed to its placebo effect. 


Vol. 


CONCLUSIONS 


The menopause is a normal phase in which there 
is a gradual decline of ovarian activity followed by 
a low but significant level of postmenopausal ovarian 
function. The menopause is commonly attended by 
hormonally mediated symptoms, such as hot flashes, 
but the more publicized symptoms appear to be re- 
lated to concomitant changes in the life situation 
The physician’s responsibility to the woman in this 
phase is clear and consists chiefly in education, reas- 
surance and guidance, Less clearly defined is the 
management of the postmenopausal state which, 
view of rapidly lengthening life span, is becoming 
an increasingly important problem. There is, as yet, 
no proof that estrogens will prevent or delay the 
aging process, and other steroids are probably im- 
plicated as well. Rather impressive evidence can be 
cited, however, for a beneficial action of estrogen on 
dermal and genital atrophy, osteoporosis and athero- 
sclerosis. The fear that estrogens as used thera- 
peutically are carcinogenic in human beings is not 
justified by current evidence. The question of long- 
term steroidal therapy of the postmenopausal woman 
remains unanswered 
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MEDICAL INTELLIGENCE later clinical course and the Tzanck procedure (Fig. | 


proved this to be primary herpetic gingivostomatitis. 
in the next week, J.L., 21 months, and K.L., 3 years of 
age (Fig, 2), manifested the same disease 

In the two younger children the oral lesions were so 
painful that nutrition and hydration were so much impaired 
that parenteral fluid therapy was considered 


TRONOTHANE IN PRIMARY 
GINGIVOSTOMATITIS* 


Lewis H. Lampert, M.D.,+ 
Oris Fiery Jitson, 


HANOVER, NEW HAMPSHIIRI 


RIMARY herpetic gingivostomatitis can be an a 

extremely debilitating disease. The painful oral 
lesions, which may last from eight to fourteen days 
may interfere with eating and drinking so that paren 
tera] fluid therapy is necessary, Whereas there ap 


pear to be some contraindications to the liberal use of 


the “caine derivatives” for symptomatic relief of this 


disease, in a recent case study Tronothane§ was 
and without evidence of toxicity o1 


found effective 

sensitization 
The Tzanck procedure is an easy and reliable meth 

od of confirming this diagnosis. 4 


Case Reports 


‘ 
D.L., a 34-year-old woman, had a past history of recur ie 
the blush area Fiounz 1. Smear from the Base of an Oral Lesion of Her- 
the Gay OF Severe OF petic Stomatitis, Showing a Multinucleated Giant Epithelial 
ease the patient's 10-year-old daughter acquired a stomatitis Cell vs , 

: ell (Giemsa Stain). 
associated with fever and cervical lymphadenopathy. The 


Hitchcock 


and Dermatology 


*From the departments of Anesthesiology mu. 
For topical anesthesia | per cent aqueous Tronothane was 


Clinie and Dartmouth Medical School 
tInstructor in physiologic sciences, Dartmouth Medical School; stat! applied liberally by a cotton swab to the involved areas 


member, Hitcheock Clin This treatment produced immediate relief, allowing th 
Ph emg; in dermatology, Dartmouth Medical School; staff membe children to eat and drink with reasonable comfort. The 
ite hood | 9 
ocal anesthesia lasted approximately 2 hours. 
§Para-buloryphenyl gamma-morpholinopropy! ether hydrochloride PI 
rhroughout the course of the disease the Tronothane was 


synthesized at and kindly supplied by Abbott Laboratories, Chicago 
Mlinois 


applied topically to the lesions before meals and at bedtime 


ne 4 
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with the same symptomatic relief. There was no evidence 


of toxicity or sensitization. 


Discussion 


Repeated and indiscriminate use of the “caine” 
derivatives for symptomatic relief of painful oral 
lesions has been viewed with some reluctance because 
of the possibility, although rare, of toxic reactions 


Ficure 2. Lesions of Herpetic Stomatitis on the Eighth Da) 


of the Disease. 


manifested by tachycardia, muscular twitching and, 
in severe cases, convulsion and death. There is also 
the problem of sensitization, which, when acquired 
precludes the further use of these valuable agents. I! 
has been shown that certain “caine” groups produc: 
ineffective anesthesia when applied topically to the 
mucous membranes. 

Tronothane is structurally different from all othe: 
topical anesthetics now available. It contains an 
ether linkage and morpholino radical, both of which 
differentiate it from other local anesthetic agents and 
thus reduce the likelihood of cross-sensitization. Tox- 
icity, as evidenced by animal studies and clinical ob- 
servations, is extremely low. Primary sensitization ap- 
pears to be negligible.’ 

Although this drug appears to have a wide margin 
of safety, it should at present be prescribed in limited 
quantity because of its newness and possible indis- 
criminate use by well meaning parents for this disease 

It is relatively easy to differentiate herpangina from 
primary herpetic gingival stomatitis on a clinical basis. 
In the former the lesions are confined to the tonsillar 
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pillars and soft palate, and the disease occurs only 
during the summer months. Herpetic stomatitis may 
occur at any time and produces a more generalized 
distribution involving the gums, lips, tongue and 
buccal In addition, there is gingival hy- 
peremia and hypertrophy, which cause the gums to 
bleed easily.*. However, since the oral lesions of her- 
pangina persist for only four to six days and its course 
is milder than that of herpetic stomatitis, in which 
the lesions last for eight to fourteen days, with a 
stormier course, it is important to establish a definite 
diagnosis. ‘This can be done by means of the Tzanck 
procedure.*® Material is scraped from the floor of a 
lesion, placed on a slide and stained with the Giemsa 
technic. The presence of epithelial giant cells is found 
in only three viral diseases: herpes simplex, herpes 
The clinical manifestations of 


mucosa, 


zoster and varicella. 
the herpes-simplex virus, such as the ordinary cold 
sore and herpetic stomatitis, are easily differentiated 
from the other two viral diseases. 

This report certainly agrees with the statement of 
Scott et al.‘ that in a susceptible population the dis- 
ease is highly contagious. In addition it appears that 
the stomatitis was acquired from an adult with cu- 
taneous herpes simplex. 


SUMMARY AND CONCLUSIONS 


In these cases Tronothane was an effective and 


safe anesthetic for the relief of discomfort associated 
with herpetic stomatitis. The disease is highly con 
tagious and may be acquired from cutaneous herpes 
simplex. The Tzanck procedure is a simple confirma 


tory diaenostic method 
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DOCTORS AFIELD 
Usher Parsons 
Perer Pinzo Cuase, M.D.* 


PROVIDENCE, RHODE ISLAND 


2. Usher Parsons was not one of the outstanding 

surgeons of the country but he had an excellent 
training, unusually good associations and an inter 
esting career, being best known as the surgeon hero 
of the Battle of Lake Erie, under Commodore Oliver 
Hazard Perry. 
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He was born at Alfred, in the point of Maine run- 
ning down southwest to the Piscataqua River, Kittery 


and Portsmouth. His early education was fairly good. 


He went to the village school when he was not work- 
ing on his father’s farm, and then a year at Berwick 
Academy brought him to the age of thirteen. Work 
in retail stores at Portland and Kennebunk until he 
was nineteen was presumably the equivalent of Har- 


vard Business School. Having thus assured his eco- 


nomic future, he entered the office of a local doctor 


as a medical student. Of course, he taught school 


from time to time, as did all the young men who 
wanted to use their brains. Usher Parsons said, when 
at nineteen he decided to study medicine, “I had no 
means of educating myself but by school keeping.” 


That was not strictly true. When he wished another 


course of lectures on anatomy he proceeded as fol- 


lows: 


I walked fifteen miles in the night, nearly to Saco, slept 
a few hours on some hay in a barn and reached Kenne 
bunk the following noon, and Alfred in the evening ; 
On arriving at Alfred I packed up my Latin books and 
placed myself in the family of Parson Sweat, I began 
with the Latin grammar and by the last of Novernber had 
over it several times and read two books in Virgil 
and was able to read the Greek little. I 
then taught school two months in Elliot; then returned 
to Parson Sweat a few months; then went in May to 
keep school three months half a mile from Berwick 
Academy; then attended the academy one quarter and 
read Greek and four orations against Cataline; then kept 
school at Alfred three months and read Virgil and Greek 
in the evenings I then went to Boston and entered 
the office of Dr. John Warren for six months. It was with 
some difficulty that I got through with the expense of 
lectures and board although assisted to fifty dollars by 
my father 


gone 
testament a 


What a glimpse into another world! No transporta 
That fifty dollars could not have 
And 
this might just as well have been centuries ago 
But he had one remarkable piece of medical edu 
cation, John Warren was the first of four generations 
of John Warrens, Harvard Medical 
School, and one of the founders of this school. John’s 
brother, Joseph Warren, was killed at Bunker Hill 


John, to prove the genuineness of his attitudes, be- 


tion in a school bus 


bought his cigarettes today. Latin and Greek 


professors at 


queathed his own skeleton to the Warren Anatomical 
Harvard 
man as that was as high as Usher Parsons could have 


Museum at To be apprenticed to such a 
gone in preparing for medicine, By the time he had 
finished this apprenticeship and was licensed as a 
practitioner in medicine in Massachusetts it was 1812, 
a famous date in American annals, for then began 
the War of 1812 

Of course, Usher Parsons made moves to get into 
the war activities, and after the usual necessary de- 
lays and bunglings involved in governmental activi- 
ties, he was commissioned surgeon’s mate in the Navy 
and in October was taking his first voyage: across 
New York state in wagons, 

During the following summer remittent 


himself 


“bilious 


fever,” presumably malaria, set in, Usher 


Apr. 19, 1956 


was sick, but not as much so as the other surgeons. 
Hence, when Captain Oliver Hazard Perry sailed to 
meet the enemy, he had only one surgeon in the fleet 
of about half a dozen vessels, This was Usher Par- 
sons 

Naval battles in those days were not gentle affairs. 
The vessels were of wood, without armor, and the 
procedure was to get as close to each other as possible 
and let fly with cannon balls, chain shot and canister. 
Hence, not only these missiles but the huge splinters 
of wood and the falling spars helped to create havoc. 

As for the Battle of Lake Erie, the forces involved 
were small to be sure, but importance, despite the 
modern attitude, is not directly determined by size. 
At the beginning of the war it was the plan of the 
Americans to invade and annex Canada. This had 
not worked out well, and there was the possibility of 
a turnabout. After Perry had cleared the Lakes of 
the British fleet this left the States free from the 
danger of a flanking attack from this direction. It 
was difficult to whip the Americans from any other 
direction. 

However, this was not Usher Parsons’s problem. 
He was there to care for the sick and wounded, which 
he did in an excellent manner. In this battle he had 
the unique experience of being the only surgeon in 
an important naval engagement. Out of 150 men on 
the Lawrence over 80 were killed and wounded. Since 
the Lawrence was shallow draft the wardroom where 
he worked was above water and 10 by 12 feet square 

the size of a modern prize-fight ring. One thing 
was to his advantage: he was too busy to worry about 
cannon balls or to duck them. Plenty went through. 
He was not the only unperturbed one on board, as 
suggested by the following extract from his diary: 

When the battle had raged an hour and a half I heard 

a call for me at the small sky light and stepping towards 
it I saw it was the commodore, whose countenance was 
calm and placid as if on ordinary duty, “Doctor,” said 
he, “send me one of your men,” meaning one of the six 
that were to assist me, which was done immediately, In 
five minutes the call was repeated and obeyed and at the 
seventh call I told him he had them all. He asked if 
they could pull a rope, when two or three of the wounded 
crawled upon deck to lend a feeble hand in pulling at the 
last guns 

The wounded stayed right where they were for 
several days, and a few days later, the wounded of 
the whole fleet were brought there, about 100 in all. 
Perhaps the fact that they could not be moved at 
first was a blessing to them. Parsons attributed his 
general success with the wounded to the fresh air 
(they were lodged on the deck of the Lawrence, 
sheltered by an awning and tarpaulins), a plenti- 
ful supply of fresh vegetables, provisions and cordials 
and the cheering influence of victory. Thus, with 
rest, fresh air, good food, a little courage from the 
cordials and a psychosomatic effect, the physicians 
of that day did well enough without antibiotics, corti- 
sone or vitamins, 

Parsons received a silver medal with a likeness of 
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Perry and a share of prize money that gave him a 
feeling of pecuniary independence. He used the cash 
to pay the debts of his medical education. He was 
soon promoted to the rank of surgeon. ‘Then Perry 
was given command of the new frigate Java, was al- 
lowed to choose his officers and selected Parsons as 
one. 

He and Perry went to the Mediterranean on the 
Java. Usher Parsons’s diary, which he kept carefully 
for many years, is a most interesting description of 
his travels, for he knew what to take an interest in and 
how to tell of it: Etna, Pompeii and about everything 
in between, with much in Northern Africa and Gi- 
braltar. With all this he was back at the age of 
twenty-nine, and this experienced surgeon finally, 
with more study, got his medical degree from Har- 
vard a year later. 

Shortly thereafter he went to Europe again on the 
frigate Guerriére, which had, to the great surprise of 
the British, been defeated by the Constitution. His 
story of this cruise, the places he visited and the 
worth-while people he became acquainted with makes 
interesting reading in his diary. One important re- 
sult of all this was the advice and the introductions 
that he could give to his young brother-in-law, Oliver 
Wendell Holmes, when the latter pursued his medical 
studies abroad. Dr, Holmes’s later story was a delight 
and inspiration to young men with medical ambitions 
who came after him. Few realize how much he owed 
to Usher Parsons. 

Fortunately, at the end of this cruise, Parsons was 
ordered to serve at the marine barracks at Charles- 
town, Massachusetts, for he lived much of the time 
in Cambridge, and became acquainted with the fam- 
ily of the Reverend Abiel Holmes, D.D. Of the bril- 
liant children in this family, Dr. Holmes, twenty-one 
years younger than Dr. Parsons, is the best known, 
but John and Mary were thought by many friends to 
have fully as good minds. Two years later Mary be- 
came Mrs. Usher Parsons and settled in Providence 

Parsons got into the medical game promptly, for 
the Brown Medical School was then established, and 
in the year of his marriage he became professor of 
anatomy and surgery. He had always had an ambition 
to be a professor, and two years before this he had 
had such a professorship for a short while at Dart- 
mouth. 

The story of the Brown Medical School is tragic 
It had a short but brilliant career, with a small, able 
faculty, and several of its graduates were distinguished. 
President Wayland, who had been himself trained in 
medicine, evidently believed, with the earlier Cotton 
Mather, that medicine and religion should be insep- 
arable. It is difficult to give much credit to the rea- 
son he produced for killing the school, He announced 
that, for purposes of discipline, all faculty members 
must dwell on the campus, Since the medical-school 
professors had families and private practices on which 
they relied for support, it followed, as President Way- 


INTELLIGENCE 


759 


CHASE 


land knew that it must, that the medical school was 
ended. 

One may realize now how this injured medical edu- 
cation and the care of the sick. I am told that there 
is not anywhere in the country an area with so large 
a concentration of population as around Providence 
that is unprovided with a medical school. ‘There are 
the necessary hospitals and trained personnel, which 
all medical educators agree do their best work in con 
nection with a school, But where is the $25,000,000 
needed to develop one now? 

Early in his career, in fact when he was living in 
Cambridge before he opened practice in Providence, 
he wrote the Sailor’s Physician, a medical guide for 
use on merchant Later the 
changed to “Physician for Ships.” It sold extensively 
and went through five editions in fifty years. This 
had probably as good directions as could be given to 
masters of vessels for the treatment of the diseases of 
their crews; since practically nothing was known in 
those days of the causes of infectious diseases, Par- 
sons’s work naturally did not amount to much, ‘The 
best that could be said for it was that it did not en 
The 
general rules of hygiene were remarkably good. ‘Thus 
he described the precautions to be taken against that 


vessels, hame Was 


courage overtreatment, as many treatises did. 


most pernicious accompaniment of long 
scurvy. He stressed what I have not heard recom- 


mended much; potatoes. I assume that these are as 


voyages 


easy to keep in good condition as any vegetable or 
fruit available. 

Although he knew nothing, of course, of the role of 
mosquitoes in malaria, he told ship captains to moor 
their vessels, if possible, where the effluvia of marshes 
would not blow down on them; since the mosquitoes 
came down wind with the effluvia, that was good ad 
vice, Anyway, a book that went through five editions 
in half a century must have impressed its readers 

I do not know how many today would approve of 
his religious ways. When he was about fifty years 
old, he wrote as follows: 


I have this day finished the Old Testament. I cannot 


but think that the Christian religion would gain by ex- 
cluding some of the books 


Also, his churchgoing was unusual. He was born 
a Congregationalist, but soon after marrying the 
daughter of a Congregational minister and sister of a 
Unitarian, he joined the Episcopal communion at St 
John’s Church. He had seats at First Baptist, St 
Stephen’s and Central Congregational. He was espe 
cially fond of the Unitarian under the ministry of Dr 
Edward B. Hall. Still, after hearing him on Thanks 
giving, he wrote: 
I wish he and other Unitarians would preach a little 
more about Christ and he crucified, At the same time I 


wish the Orthodox would not be forever harping on par 


ticular doctrines of the Calvinistic order 


He filled in his spare time with genealogies of 


numerous families. He was an authority on the 


= 
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Indians of Rhode Island. He wrote a life of Sir Wil- 
liam Pepperrell, who, I think, was the only New Eng- 
land baronet; at any rate he was the brilliant leader 
of the colonists at the first capture of Louisburg 
Right here | Dr. 
viewed the ruins of that famous fortification. 


have tied Parsons: I also have 

The last public appearance of Dr, Usher Parsons 
was at the opening of the Rhode Island Hospital. He 
died in 1868, and in keeping with his religious versa- 
tility, his funeral was conducted by the pastor of the 
Beneficent Church 

The well known portrait of him shows an elderly 
man with rugged features, typical of the New Eng- 
land states. He might well have been a chief justice 
of Massachusetts, a prosperous Maine ship owner o1 
an early governor of Rhode Island. He escaped being 
merely a doctor of medicine by being a nava! officer 
in the days of wooden ships and iron men. He prob- 
ably was a prosy, prejudiced patriarch, but I suppose 
that lots of able men develop into that. In his middle 
age he was evidently respected and even loved by his 
brilliant brother-in-law, Dr. Oliver Wendell Holmes, 
who sent home from his medical studies in France two 
skeletons, the smaller one for himself and the larger 
for his brother-in-law, “as I supposed the doctor 
would like the more showy one.” In the John Hay 
Library at Brown University is a letter from Holmes 
to Usher Parsons, written when the latter was fifty- 
six and the former was thirty-five, which reads as 
follows: 

I sent a trusty emissary to the Providence R.R. depot 
yesterday and day before yesterday morning hut there 
was nothing there for me 


Has anything happened to prevent our still friend from 


coming? Please drop a line, explaining mishaps and re 


counting adventures 
Yours in immediate haste, 


OWH 
Evidently, Holmes visited Providence often. Thus it 
was that he found the finest of all elms at Johnston 


Parsons must have been an unusual man to mterest 
and hold Holmes as he did. 


Samuel Prescott and His Midnight Ride 
Henry R. Viets, M.D.* 


BOSTON 


R. Samuel Prescott, son and grandson of Concord 
physicians, had ridden, during the evening of 
April 18, 1775, to call on Lydia Mulliken, daughter 
of a Lexington clockmaker. On the way home, early 
in the morning of April 19, he learned that Paul 
Revere and William Dawes had brought the 
that the British were on the march from Boston 
Spurring his midnight 
couriers on a road that ran through the northern 


news 


horse, he overtook the 


Boston Medical Library 


*Curator 
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part of Lincoln. While Dawes was stopping to arouse 
a family of sleeping farmers Revere rode ahead and 
at a bend of the road was held up by four British 
officers. When that Revere had been 
captured he turned back and escaped the way that 


Dawes saw 


Fioure 1. 


he had come. Prescott went to Revere’s aid, but the 
opposition was too much for him since he had only 
the butt end of his whip as a weapon against four 
men armed with pistols and swords, “Put on!” he 
cried to Revere and jumped his horse over a stone 
wall and made off into a ravine near a swamp. Revere 
also escaped, only to be recaptured a short time later. 


Ficure 2. 


Prescott had the advantage of maneuver, for he knew 
the country well, and speeding on to Concord, finished 
the alarm that Revere and Dawes had started, en- 
abling the Minute Men to assemble and conceal most 
of the stores in Concord before the British arrived. 

Thus, Prescott, not Revere, got the news to Con- 
cord, but the exciting events that followed almost 
erase from history the picture of Lydia Mulliken and 
her gallant lover. Prescott “joined up,” served at 


. 
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Ticonderoga in 1776 and was taken prisoner and 
carried to Halifax, where he died in jail the next 
year, almost forgotten except for his epochal ride. 


Ficure 3. 


Revere, in a letter to the Reverend Jeremy Belknap, 
written on January 1, 1798, pays tribute to Prescott, 
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CASE 42161 
PRESENTATION OF Case 


A forty-three-year-old man entered the hospital be- 
cause of hemoptysis. 

About fifteen years previously there was an episode 
of “pleurisy” associated with moderate cough and 
hemoptysis and relieved by bed rest. Since then the 
patient had had a mild morning cough productive of 
a minimal amount of nonmalodorous phlegm. Twelve 
years before admission there was an episode of mild 
hemoptysis. Two years later an episode of gross 
hemoptysis was noted, X-ray films of the chest were 
allegedly normal, and a gastric aspiration yielded 
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“a high Son of Liberty,” and it is from Revere’s own 
account that much of the narrative outlined above 
is derived. 

Figures 1-3, reproduced through the courtesy of 
the Collyer Collection, Bennington Historical Museum 
and Art Gallery in Bennington, Vermont, have been 
attributed to Thomas Sully (1783-1872), who later 
became famous as a portraitist. Presumably, this fan- 
ciful depiction of Prescott’s courting and its immedi- 
ate aftermath was one of his early works, similar to 
the better known historical painting, ‘““The Capture of 
Major André.” The pictures of Prescott seem primi- 
tive, and the story depicted is historically inaccurate 
There is no evidence that the news of Revere’s alarm 
was received by Prescott until after he had left Lydia 
or that she urged him to ride and even provided him 
with a crude weapon for his defense. Although the 
pictorial narrative, indicating a reluctant youth urged 
to action by his feminine companion, is not accurate 
the three pictures have some sentimental value, for 
few physicians have been so rescued from oblivion 
even by an artist’s misconception of a moment of 
sentimental love-making before a night of great sig- 
nificance in American history. 


bloody fluid. In the past he had occasionally coughed 
up yellow calculi. This had occurred more fre- 
quently between nine and six years before entry 
and was not associated with hemoptysis. ‘Two years 
before admission there was an episode of “pneu- 
monia,” with fever and malaise but without cough 
or pain in the chest. An x-ray film of the chest 
showed a “scar” in the right lung. Seven months be- 
fore admission he had a mild upper respiratory in- 
fection, with a slight cough, fever and tightness in the 
chest. An x-ray film of the chest again showed a 
“scar” in the right lung. The infection subsided with 
oxytetracycline (Terramycin) therapy. Two weeks 
before entry he had another upper respiratory infec- 
tion, with fever, mild cough and a temperature of 
100°F, He recovered in two days with Terramycin 
therapy. Two days before admission there were about 
five episodes of hemoptysis, with production of a 
total of 60 ml. of bright-red blood. On the next day 
there was another similar episode of hemoptysis. A 
film of the chest showed the same changes as those 
noted on the film taken seven months previously. 

The patient smoked | or 2 packages of cigarettes 
daily, Except for brief visits to California, Florida 
and Cuba he had lived all his life in Virginia and 
New Hampshire. There was a past history of ex- 
cessive alcoholic intake 

Physical examination revealed a well nourished 
man who had a mild cough productive of whitish 
sputum. Examination of the chest showed diminished 
breath sounds and the 
right-lung base posteriorly. The heart was normal. 
The temperature was 98.6°F., the pulse 70, and the 


occasional fine rales over 


sit 


respirations 20. The blood pressure was 140 systolic 
diastolic 

Examination of the blood revealed a hemoglobin 
of 14.2 gm. per 100 ml. and a white-cell count of 
8400. The urine was normal. Smears of three 
sputum specimens were negative for acid-fast bacilli. 
Cytologic examinations of the sputum for malignant 
cells were negative and unsatisfactory. A P.P.D. tu- 
berculin skin test (first strength) was positive in 
twenty-four hours. X-ray films of the chest demon- 


| 


strated several scattered calcified lesions in the basal 
segments of the right lower lobe (Fig. 1) and what 
appeared to be calcified lymph nodes at the lung 
roots; there was some crowding of the markings in 
the anterior basal seement of the right lower lobe; a 
few of the calcium deposits appeared to be in close 
relation to the right intermediate bronchus. the left 
lung was normal. A bronchogram showed filling of 
all the bronchi; there was some clubbing and irregu- 
larity of the ends of some of the right-lower-lobe 
bronchi; at several of these points the defects were 
superimposed upon the pulmonary calcifications. A 
bronchoscopic examination was negative except for 
fresh blood in the right-lower-lobe bronchus 

On the seventh hospital day an operation was per- 


formed, 
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DirrerentiaL DIAGNosis 


Dr. Lamar Sourrer*®: May I look at the x-ray 
films? 

Dr. C. C. Wane: The films of the chest show 
flecky calcifications in the right-lower-lung field, 
mainly in the subsuperior segment of the right lower 
lobe (Fig. 1). The remaining lung fields are clear. 
There may be some calcification adjacent to the right 
pulmonary artery. The heart is not enlarged. The 
diaphragmatic shadow and the bones are not unusual. 
Bronchograms demonstrate minimal! dilatation of the 
bronchi in both lower lobes but no definite evidence 
of bronchiectasis. I cannot be sure whether the pre- 
viously noted calcifications in the right lower lobe 
may lie inside or outside the bronchi. 

Dr. Sourrer: Essentially, this is a problem in 
the differential diagnosis of hemoptysis. In a fifteen- 
year period this man had four severe bouts of hemop- 
tysis and four febrile episodes associated with pul- 
monary symptoms. In addition he had a chron 
cough, productive of whitish sputum. We know cer- 
tain things about him. In the first place he had 
bronchiectasis as demonstrated by x-ray study. Sec- 
ondly, he had probably had tuberculosis at some 
time because a first-strength tuberculin test was 
positive; whether or not the tuberculosis was ac- 
tive at the time of admission is another matter. The 
sputum was negative by smear for tubercle bacilli, 
but until three negative cultures of sputum and three 
negative gastric washings are obtained one cannot 
completely eliminate the possibility of active tubercu- 
losis. ‘The roentgenograms of the lungs did not give 
evidence of activity, however, which is additional evi- 
dence that the disease was quiescent. Whether or not 
he had had it in the past, possibly with the first epi- 
sode of pleurisy, fifteen years before entry, I cannot 
tell. 

We also know that he coughed up calculi. These 
come from the erosion through a bronchial wall of 
particles of a calcified lymph node in the hilus of the 
lung. The patients who have this trouble usually 
bleed either before or after they cough up the cal- 
culus, On bronchoscopy, a small ulceration in a main 
bronchus at the site where the calculus has pene- 
trated may be seen. Sometimes, another calculus that 
has not completely eroded through the bronchus may 
also be seen protruding through the membrane. Un- 
der certain circumstances when there are repeated 
episodes of bleeding it may be necessary to remove 
the calcified lymph nodes surgically. Most of the 
persons who have broncholiths have a considerable 
degree of calcification of the lymph nodes of the 
hilus. This man’s areas of calcification were confined 
to the periphery of the lungs 

Patients with even a small amount of bronchiectasis 
are known to bleed; the blood is usually bright red, 
and the bleeding may be massive or may be only 


*Clinical associate in surgery, Massachusetts General Hospital; asso 
ciate professor of surgery, Boston University School of Medicine 


6 
4 
— 
4 
; 
q — 


Vol. 254 No. 16 


small in amount. However, in the differential diag- 
nosis of hemoptysis, there are a great many conditions 
to consider. I think that I can assume that this man 
did not vomit the blood in spite of the fact that on 
one occasion blood was found in the stomach. He 
may have swallowed blood after coughing it up. He 
could have bled as a result of trauma from the Levin 
tube or of disease in the esophagus or stomach that 
was not apparent. 

Among the main conditions that we must consider 
in this case are acute and chronic inflammatory dis- 
eases. Tuberculosis I have already mentioned. I be- 
lieve that there was some residual tuberculosis. 
Sarcoidosis is another possibility. It is a granulomatous 
disease that is usually characterized by enlarged hilar 
lymph nodes with or without miliary changes in the 
lung itself. There was no record of such changes in 
this patient. Although sarcoidosis can be atypical in 
its manifestations, it seems to me that I am correct 
in assuming that this patient did not have it 

Some of the fungi, such as actinomyces and _ blas- 
tomyces, when they invade the lungs, may cause 
pathologic changes resulting in hemoptysis on occa- 
sions. Patients with these infections usually have en- 
larged lymph nodes. Moreover, the process radiates 
out from the hilus of the lung. Also, in the active 
phase of the disease, when there is hemorrhage, the 
organism may be identified in the sputum, and the 
x-ray picture is usually characteristic. Other types of 
diseases in which there may be calcification are his- 
toplasmosis and coccidioidomycosis. Histoplasmosis 
occurs in about 25 different states, especially in those 
in the Mississippi Valley. Since people travel about 
this country so much, it is possible to find someone 
who has it in any state. Histoplasmosis in the lungs 
is usually a diffuse process; when it becomes chronic 
and regresses, the lesions often become calcified. In 
the regions in which histoplasmosis is endemic, posi- 
tive reactions to the skin test for this disease are fre- 
quent. It is possible for persons living in those areas 
to have both histoplasmosis and tuberculosis. The 
calcifications of histoplasmosis resemble the small 
areas of miliary tuberculosis that have calcified; there 
is a fairly diffuse peppering of these in both lungs. 

The lesions caused by coccidioidomycosis will also 
calcify as they become chronic. In patients who have 
had only mild symptoms, such as this patient had, and 
in whom the disease is under control, there may be 
small areas of calcification. The calcification, how- 
ever, is usually single and looks more like that seen 
in a tuberculoma, though there may occasionally be 
multiple areas of calcification. In the areas in which 
this disease is endemic, such as the San Joaquin Val- 
ley in California, or parts of Arizona, among patients 
with pulmonary calcifications seen roentgenographi- 
cally who do not have a positive tuberculin test the 
skin test for coccidioidomycosis will be positive in a 
high percentage of cases. The percentage of positive 
tests on all persons living in the endemic areas is very 
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high and some have both a positive tuberculin test 
and a positive test for coccidioidomycosis. I should 
eliminate that disease in this patient because the 
areas of calcification were multiple. I shall also elimi- 
nate the possibility of histoplasmosis although I can- 
not positively rule out either disease simply because 
in this part of the country they are unusual 

Could this patient have had tumor associated with 
bleeding? If he had tumor, what kind was it? Was 
it a carcinoma? Although he was young, he was a 
persistent, heavy smoker and had raised sputum daily 
for a number of years. Carcinoma would not, how- 
ever, explain the episodes of bright-red blood for 
fifteen years, nor can I correlate carcinoma with the 
previous bouts of fever. Carcinoma may have cal- 
cium in association with it. Most of us believe that 
in such cases the carcinoma has arisen next to an old, 
healed tuberculous lesion or another calcified process 
and that actually the calcium is not part of the 
tumor process. It is also that if an 
adenoma had been present, it would not have been 
seen roentgenographically or bronchoscopically 

In conclusion I think that the patient had had 
tuberculosis and that it was probably not active on 
admission. He had minimal bronchiectasis in the 
right lower lobe and associated areas of calcification 
I do not know whether the calcification was the result 
of tuberculosis or was laid down in the bronchial wall 
as sometimes occurs in a healing infection associated 


inconceivable 


with bronchiectasis. 

How am I going to explain the hemoptysis? The 
simplest explanation is that a broncholith had eroded 
through a bronchus or that a piece of calcium had 
torn away from the inside of a previously infected 
bronchus and was coughed up and that that was the 
source of the hemorrhage, 

Dr. Benjamin CasTLeMAN: Dr. 
saw this patient. 

Dr. J. Gorpon SCANNELL: I should like to think 
that our differential diagnosis was as complete as Dr 
Soutter’s, We reached about the same conclusions as 
he did, although we were not so impressed by the 
possibility of tuberculosis, but were impressed by the 
scattered calcifications in the right lower lobe. After 
the hemoptysis lessened we asked the patient whether 
he had ever coughed up anything that looked like 
stones. He said that it was strange that we should ash 
him that, for about five or six years previously on 
three or four occasions he had coughed up something 
about as large as the head of a match that was yellow 
and gritty. He cut it in half, and it tasted and smelled 
unpleasant. He had not coughed up stones for three 
or four years. We were enthusiastic about that dis- 
covery and thought he had a broncholith in the re 
gion of the bronchiectasis. I think we also believed 
that this was the logical explanation for the bleeding 
Bronchoscopy shortly after admission showed that the 
bleeding, though it had stopped, appeared to hav 
come from the right lower lobe only. Since it had 


Scannell, you 
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stopped, to be sure of the diagnosis, we did an ex- 
ploratory thoracotomy a week later and removed the 
right lower lobe 


DIAGNOSES 


Bronchiectasis 
Broncholithiasis 


Dr. Lamar Soutrer’s DiAGnoses 
Healed tuberculosis, with formation of broncholiths 
Bronchiectasis 
ANATOMICAL DIAGNOSIS 


Broncholithiasis 


Discussion 


Dr. CastitemMan: The specimen that we received 
showed a piece of calcium in one of the bronchial 


branches just below the point of resection. There 


Fioure 2. 


were two stones in one of the main bronchi to the 
right lower lobe. The wall of that bronchus was very 
thick compared to the others. The entire wall was 
gritty and contained large numbers of spicules of cal- 
cium. On palpating the rest of the lobe we could 
feel about a dozen calcified nodules most of them 
beneath the pleura, out in the periphery of the lung 
(Fig. 2). The nodules were almost encapsulated and 
sealed off from neighboring bronchioles. When we 
examined this microscopically we found the area of 
calcification embedded in fibrous tissue. In some areas 
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the calcification had ossified (Fig. 3). The section 
through the thick-walled bronchus revealed cartilag- 
inous plates with many areas of calcification and of 
true bone formation. In many of the sections we 
found some actual bone marrow. This suggested very 
strongly that the cartilage degenerated, calcified and 
then ossified, which is a finding that we see in elderly 
persons, but rarely in young persons. I think most 
physicians believe that the cause of lithiasis of a 


Ficure 3. Photomicrograph, Showing Three Foci of Cal- 
cification, the Lower One with Ossification. 
bronchus is, as Dr. Soutter suggested, the erosion of 
a calcified, usually tuberculous lymph node through 
a bronchus. We looked carefully in this specimen, 
but did not find any calcified lymph nodes. On the 
other hand, I gather that there are calcified lymph 
nodes in the hilus; Dr. Wang says that they are still 

there after removal of the right lower lobe. 

Dr. SCANNELL: They are still present in the region 
of the upper lobe. 

Dr. CastLtemMan: I believe that the stone origi- 
nated in the wall of the major bronchus. Whether it 
occurred a few years after the pneumonia — that is, 
whether at that time there was enough bronchitis or 
degeneration of the cartilage with calcification to 
produce the stone, I do not know. At any rate tiny 
pieces broke off and perhaps showered emboli to the 
rest of the lobe, in the same way in which pieces of a 
large thrombus in the pulmonary artery, or a major 
vessel, break off and shower the rest of the vessels in 


Vol. 


254 No. 16 


the lung. That is one possibility. The other possibility 
is tuberculosis in the lobe, but we found no evidence 
of any tuberculous focus; perhaps it had completely 
healed. 

Dr. Sourrer: 
in another lobe. 

Dr. CastLeMAN: Yes. 

Dr. ScaNNELL: It is of interest that in the upper 
lobe there was very little scarring, and on palpation it 
appeared to be quite normal. This lower lobe was 
very shrunken except for the apical segment. The 
calcification was peripheral, and there was a great 
deal of scarring and puckering of the lobe. I think, 
as Dr, Soutter suggested earlier, that this may well 
have represented a reaction to chronic infection in the 
wall of a bronchiectatic cavity, and that it was com- 
pletely diffused. 

Dr. CastLeMAN: ‘There was not much bronchi- 
ectasis. We dissected out all the bronchi, which 
looked perfectly normal. On the films there really is 
not much bronchiectasis. The major disease was in 
the one bronchus that contained large stones. All the 
flecks of calcification in the periphery seemed to be 
encapsulated at the ends of bronchioles not in the 


There may have been tuberculosis 


parenchyma. 

Dr. Earte M, CHarMan: 
blood calcium made? 

Dr. SCANNELL: No. 

Dr. CuapMan: This may 
pendent entity of a nontuberculous nature and per- 
haps noninfectious; it may have been a metabolic 


Were any studies on the 


have been an _ inde- 


disorder. 

Dr. CAsTLeEMAN: 
localized to one lobe; usually when there are changes 
in the lungs in metabolic diseases that produce areas 
for example in hyperparathyroidism 


It would be surprising to see it 


of calcification 
the calcification is in the lung parenchyma, in the 
alveolar walls, not in the bronchi. 

Dr. Heven S. Prrrman: About tuberculosis, I 
think that the positive skin test may have been a “red 
herring” because it was positive at the end of twenty- 
four hours; the tuberculin test is readable at forty- 
eight hours, It is possible that that was a transient re- 
action to some other condition and not a true positive 
tuberculin test. 

Dr. CasTLEMAN: In a very good paper reported 
from the Mayo Clinic on broncholithiasis Schmidt and 
his associates’ referred to the fact that calcification 
was seen by Aristotle in 300 B.C. They also mentioned 
a paper published in 1600 and one in 1689 by Mor- 
ton,’ which really is amusing. Morton wrote in Latin 
and outlined the treatment of this disease: 

First; in the beginning of the disease lubricating medi- 
cines should be used copiously; yes, and mild emetics, by 
which one attempts to promote the expulsion of the 
calculus or of other bodies that have lodged in the lungs 
since long delay makes it more difficult to expel them 


and the condition of the lungs is thence more gravely in- 
jured. Secondly; if, however, severe and spasmodic pains 


are excited by the laceration of the lungs caused by mo- 
tion of prickly calculi of this kind, copious hemoptysis is 
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to be expected; and therefore instead of lubricating medi- 
cines, laudanum should be given freely and frequently 
by which the motion of the calculus can be stopped 
promptly, pain can be relieved and hemoptysis can_ be 
checked. . . . Certainly if phthisical patients of this kind 
take care of their health, as by always breathing pure 
country air, avoid taking cold, drinking bouts, excessive 
exercise and whatever else can excite the fixed calculi to 
new movement, they will be able to live to an advanced 
age, performing their usual duties satisfactorily . Only 
when there is urgent need should a milk diet be ordered 
in phthisis arising from pulmonary calculi, because such 
a diet is likely to generate new chalky stones of this kind 
in the lunes 


RerereNnces 
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CASE 42162 
PRESENTATION OF Case 


A seventy-two-year-old man entered the hospital 
because of anorexia. 

About seventeen years previously he noted the grad- 
ual onset of dysphagia, dysarthria, muscular weakness, 
ptosis and diplopia for five months. With neostig 
mine (Prostigmin) and ephedrine therapy he became 
asymptomatic and returned to work. The blood pres- 
sure was 180 systolic, 90 diastolic. The blood Hinton 
test was negative. Six years later he was still asympto 
matic and was taking 1 to 3 neostigmine tablets daily 
During the five years before admission he became 
dyspneic when climbing one flight of stairs. Four 
weeks before entry there was an episode of palpita- 
tion associated with dyspnea. For three or four weeks 
before admission there was anorexia, with increasing 
fatigue, weakness and lassitude. There had been no 
diplopia. 

For ten to fifteen years the patient had noted con- 
stipation, which had become worse during the six 
months before entry. During the ten years before 
admission he had had “bronchitis,” with an intermit- 
tent cough productive of 1 or 2 tablespoonfuls of 
thick, yellowish sputum daily. The cough had been 
slightly worse during the month before admission 
The temperature had been normal, Six years before 
entry he was admitted to another hospital because of 
weakness, fatigue, anorexia and pallor. Examination 
of the blood revealed a red-cell count of 640,000, 
with a hemoglobin of 2 gm. per 100 ml., and a white- 
cell count of 3650, On smear there was marked mac- 
rocytosis. He improved with blood transfusions and 
vitamin B,, therapy. For five years before entry there 
had been occasional dizzy spells, with left-sided tinni- 
tus and lightheadedness, that were relieved when he 
lay down for five minutes. Drugs that he had taken 
until the time of admission included neostigmine, 15 
mg., six times daily, ephedrine sulfate, 25 mg., six 
times daily, vitamin B,., liver extract, ferrous sulfate 
and erythromycin. 


Physical examination revealed a fatigued, cachectic 
man. The tongue was red and smooth. There was no 
ptosis or diplopia. Examination of the chest showed 
an increase in the anteroposterior diameter, with dor- 
sal kyphosis. There was poor diaphragmatic move- 
ment, Fine moist rales were audible anteriorly, most 
prominently in the parasternal areas, and at both 
lung bases posteriorly. The upper border of liver 
dullness was at the sixth right intercostal space; the 
liver edge was felt 1 or 2 cm. below the costal margin 
The spleen was not palpable. Neurologic examina- 
tion was negative. Rectal examination revealed a 
fecal impaction 

The temperature was 99°F., the pulse 90, and the 
respirations 20. The blood pressure was 130 systolic, 
70 to 40 diastolic 

The urine was normal. Examination of the blood 
revealed a hemoglobin of 14 gm. per 100 ml. and 
white-cell counts of 15,050 and 20,500, with 73 per 
cent neutrophils. The nonprotein nitrogen was 41 
mg., and the cholesterol 309 mg. per 100 ml, The 
prothrombin content was 74 per cent, Cephalin floc- 
culation was in forty-eight hours. ‘Thymo] tur- 
bidity was 10.5 units, and flocculation + The 
blood Hinton test was positive. The uptake of radio- 
active iodine was 15.6 per cent in twenty-four hours 
Sputum smears were negative for acid-fast bacilli, and 
culture grew out abundant Haemophilus mfluenzae 
An ergogram was questionably consistent with mild 
myasthenia gravis. X-ray films of the chest demon- 
strated advanced pulmonary fibrosis with emphysema 
and a superimposed punctate infiltrate throughout 
both lower-lung fields; there were advanced degen- 
erative changes in the dorsal spine; the heart and 
mediastinal structures appeared normal, An upper 
gastrointestinal series showed some irregularity and 
widening of the mucosal folds in the distal esophagus ; 
the esophagus remained distended with air during 
most of the examination, but fluoroscopically peri- 
staltic activity appeared to be normal; the stomach 
was normal. A stool guaiac test was negative. 

Lumbar puncture yielded clear cerebrospinal fluid 
at an initial pressure equivalent to 105 mm. and a 
final pressure equivalent to 75 mm, of water; the 
protein was 20 mg. and the glucose 98 mg. per 100 
mi.; the Hinton test and gold-sol curve were negative. 
With penicillin and streptomycin therapy the tem- 
perature ranged between normal and 99.2°F. During 
the first hospital day the patient was given 450 mg 
of neostigmine and 150 mg. of ephedrine. On each 
of the next two days he received 75 mg. of neostig- 
mine and 125 mg. of ephedrine. On the fourth hospi- 
tal day therapy included 60 mg. of neostigrnine and 
100 mg. of ephedrine These drugs were then omitted. 
There was an increase in appetite after thyroid was 
given. On the morning of the fifth hospital day, after 
an enema, the patient had many loose bowel move- 
ments and complained of weakness. Subsequently, he 


seemed cold and sweaty, with nasal secretions and 
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drooling from the mouth. There was no diplopia, and 
he was able to swallow a glass of water without dys- 
phagia; 15 mg. of neostigmine was given. About two 
hours later he became progressively more cold and 
sweaty, pale, obtunded and cyanotic. The pulse was 
40 and regular, the respirations 10, and the blood 
pressure unobtainable. An electrocardiogram showed 
a bradycardia from a ventricular focus at a rate of 
10 to 20. He died in spite of intravenous administra- 
tion of epinephrine, intramuscular injection of neo- 
stigmine and artificial respiration. 


Dirrerentiat DIAGNosis 


Dre. Timpertake*: This man’s symptoms 
began at the age of sixty-five years, which is six years 
before the usual age at onset of myasthenia gravis 
for male patients in the clinic here. In contrast the 
age at onset for women is twenty-one years. 

One of the early symptoms was muscular weakness 
This term may have been chosen to summarize the 
spotty weakness of muscles of the trunk and extremi- 
ties, which is usually asymmetrical in myasthenia. It 
may refer to a generalized feeling of weakness and 
lassitude, which some patients experience in addition 
to the easy tiring of specific muscles. 

He also had increasing weakness of muscles supplied 
by the cranial nerves. ‘These muscles are usually, but 
not always, affected, and their involvement, too, is 
generally asymmetrical, ‘There are other causes of 
progressive cranial-nerve paralysis such as tumor, 
aneurysm, progressive muscular atrophy and _ basal 
meningitis. In myasthenia gravis rapid tiring of the 
affected muscles can often be elicited in the history 
or demonstrated by repeated use of the muscles, Im- 
provement in muscle strength after rest may also be 
clear. When there is doubt the other possibilities 
should not be overlooked, and if a neostigmine test is 
decided upon it should be given with care. The test 
ampoule contains atropine to lessen neostigmine’s 
muscarinic stimulation of smooth muscle and glands, 
but it does not prevent its nicotinic stimulation of 
skeletal muscle. In nonmyasthenic patients the re- 
sultant fasciculations weaken the muscles. Such weak- 
ness added to partial weakness from other causes may 
be fatal. When there is any doubt the first test dose 
should be 0.5 ml. or Jess. The risk can also be lessened 
by use of the shorter-acting Tensilon. 

In the case under discussion the diagnosis of my- 
asthenia gravis was established as apparently mild by 
complete control with 1 to 3 neostigmine tablets a 
day. We are not told whether the patient had occa- 
sional side effects. Probably, ephedrine 
was given for control of these rather than for its added 


muscarinic 


antimyasthenic effect 

Three other systems were affected by chronic dis 
eases. I should like to discuss them briefly before re 
turning to the myasthenia gravis and the terminal 


episode 


“Assistant in neurology, Massachusetts General Hospital 
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Fifteen years or so before admission the patient had 
slight hypertension. We read no more of this. How- 
ever, ten years later he had palpitations, dizzy spells, 
lightheadedness and left-sided tinnitus relieved by his 
lying down. These suggest arteriosclerosis. Ephedrine 
has to be used with caution when there is hyperten- 
sive or arteriosclerotic cardiovascular disease. 

The pernicious anemia, diagnosed six years before 
the final illness, was adequately treated, as indicated 
by the normal hemoglobin and the absence of neurop- 
athy on neurologic examination. The tongue re- 
mained smooth and red but was not sore. A compli- 
cating gastric carcinoma as the cause of the anorexia, 
fatigue and so forth was excluded by the gastroin- 
testinal series. I do not believe the pernicious anemia 
played any part in the terminal events. 

The pulmonary fibrosis and bronchiectasis present 
for ten years were adequate explanation for the in- 
creased thymol turbidity and flocculation. The use 
of iodine expectorants may be the reason for the im- 
paired uptake of radioactive iodine. I think that the 
pulmonary disease accounted for the symptoms lead- 
ing to the final hospitalization and was important in 
the final chain of events. 

In some as yet unknown manner myasthenia gravis 
is apt to be aggravated by even minor infections. For 
this reason infections should be controlled as promptly 
as possible, and the patient should be carefully ob- 
served for increasing weakness of specific muscles, 
necessitating an increase in neostigmine. We 
told when or why this patient’s neostigmine was 
doubled some time before entry. The dosage may 
have been increased because of the increasing gen- 
eralized weakness during the last month. It may have 
been done earlier, which raises the serious consid- 
eration that the weakness may have been due to 
overdosage with neostigmine. Fasciculation may be 
overlooked by the patient and physician, and the 
ephedrine may be sufficient to mask the other side 
effects. When weakness is generalized, one must pro- 
ceed with special caution or end up unwittingly treat- 
ing the weakness of neostigmine toxicity with more 
neostigmine. When antimyasthenic drugs with slight 
muscarinic effect are used or when the muscarinic 
side effects of other antimyasthenic drugs on the 
bowel are masked by atropinelike drugs, irreversible 
toxic levels may be reached before one is aware of it. 
Death has resulted. 


are not 


On admission there was no diplopia. The muscles 
previously involved are apt to be affected in an ex- 
acerbation of myasthenia. No weakness was disclosed 
by the muscle testing in the neurologic examination, 
and if the muscles tested for the ergogram were rep- 
resentative, the myasthenia was still mild. 


The findings on the lumbar puncture were normal ; 
therefore, neurosyphilis is excluded as a cause for the 
cranial-nerve paralysis in view of the fact that he had 
had no previous antisyphilitic treatment, The x-ray 
films of the mediastinum were normal. Presumably, 
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this examination included fluoroscopy, which is the 
most reliable means of detecting enlargement of the 
The gastrointestinal series was pri- 
No 
mention was made of a barium-swallow examination, 
Perhaps 


thymus gland 


marily concerned with the diagnosis of cancer 


which I suspect would have been negative 
this would be a good time to see the x-ray films 

Dr. C. C. Wanc: We do not have the fluoroscopic 
report about the swallowing mechanism of this pa 
tient, but one can see the pyriform sinuses and the 
hypopharynx markedly distended with air; 
agus is also filled with air to an unusual extent, These 
findings are consistent with myasthenia gravis. ‘The 
There is 


the esoph- 


lung fields are generally large and bright 
marked increase of pulmonary markings 
these markings in the lower 
nodular shadows of varying sizes with multiple radio- 
Ihe heart is not 
The 


upper gastrointestinal series is not remarkable except 


overlying 
lobes are ill defined 
lucencies suggesting bronchiectasis 
enlarged; the mediastinum is of normal width 


for an abnormal amount of air in the esophagus 
Dr. Timpertake: Apparently, there was doubt 
about the adequacy of the dosage of neostigmine on 
admission. When that is so it is better to underdose, 
avoid solanaceous drugs and, if respiration becomes 
difficult, should be 


done early as an elective procedure. Respiration and 


use a respirator. ‘Tracheotormy 
swallowing are the only vital functions affected by 
myasthenia. It does not affect the heart or 
If the patient cannot swallow, he can be 


A myasthenic patient can, if necessary, be 


smooth 


muscles 
tube fed 
carried for months in a respirator until a remission or 
cautious gradual adjustment of medication has given 
him good strength 

This patient’s neostigmine was increased fivefold on 
the first hospital day. Side effects are not mentioned, 
but he was given 6 tablets of ephedrine a large 
dose, particularly for an elderly man with evidence 
of arteriosclerosis. On the next day the dose of neo 
stigmine was considerably reduced for reasons not 
given, but apparently he still needed all but | of the 
ephedrine tablets. On the fourth day neostigmine was 
cut to 4 tablets, but again only a slight reduction was 
made in the ephedrine. 

Time does not permit a discussion of the possible 
relation of the unknown amount of thyroid that was 
given to stimulate the appetite. I doubt if it played 
a significant part in the final episode 

On the fifth day he was given an enema. When a 
myasthenic patient is poorly controlled an enema is 
a hazardous procedure, When absolutely 
an enema should be small in amount and gently ad 
ministered, and timed so that its effect coincides with 
We 
do not know just how an enema upsets a precariously 
Perhaps the enervating 


necessary 


the time of optimum effect of the neostigmine 


balanced myasthenic patient 
effect of the purgation is responsible. Perhaps it is 
the release of an excess of acetylcholine by concomi- 
tant parasympathetic reaction. Perhaps less direct 


endocrine reactions are important. 


T 
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The patient became cold and sweaty, with nasal 
No doubt 


tracheal and bronchial secretions were also increased 


secretions and drooling from the mouth 


in this man, whose lungs were compromised by dis- 
ease. Apparently, the drooling was the result of para- 
sympathetic stimulation, not pharyngeal weakness, for 
he swallowed a whole glass of water. He was given 
neostigmine. ‘This would have constricted bronchioles 
and increased bronchial secretions, aggravating the 
vicious circle of anoxemia and pulmonary edema 
Cyanosis increased, Cerebral anoxemia was mani- 
fested by the obtundation of the patient, and cerebral! 
should not be sur 
Shock 


The atrial activity was not described, and 


cdema probably ce veloped I 
prised if there was a cerebellar pressure cone 
increased 
so I can say nothing more on that point, 


In summary, this patient with mild myasthen. 


gravis had pulmonary fibrosis, bronchiectasis and 


probably arteriosclerotic heart disease. Pneumonia 
may have increased the myasthenia slightly. but its 
major effect with respiration. I 


think he was overdosed with neostigmine and ephed- 


was interference 


rine. An enema precipitated an irreversible reaction, 
with increased bronchial secretions, anoxeria, pul- 
monary edema and very probably cerebra) edema. 
The toxic effect of the ephedrine on the heart was 
the final blow 

Dr. Benyamin CastTLemMan: I that Dr 
Timberlake's statements will require a word from 
Dr. Schwab 

Dr. Ronertr Scuwas;: 
early patients in our myasthenia-gravis clinic 


gather 


This man was one of the 
When 
he was first seen he was severely myasthenic, being 
unable to work and unable to swallow, and having 
ptosis. He was given neostigmine, and withm fifteen 
minutes he was jumping around effortlessly and pick 
ing up tables. His response was one of the most dra 
matic that we have ever seen. He was given 10 o1 
12 tablets a day. He returned to work as a baker, 
and carried around sacks of flour weighing 80 to 90 
pounds. Four or five years later he had a remission 
and was taking only 3 or 4 tablets a day. I saw him 
again eight or nine years later; then I doubted if he 
had any myasthenia, for he did not respond to neo- 
believed the weakness was from other 
medical causes. When I saw him while he was in the 
hospital for the last time, I was skeptical that he had 


the per- 


stigmine, I 


myasthenia because the difference between 
formances with and without medication was insig- 
nificant 

Dre. Atrrep Kranes: Would you amplify Dr 
‘Timberlake’s comment on the toxicity of neostigmine? 

Dr. Scuwas: As Dr. Timberlake pointed out, this 
is an anticholinesterase drug, which effectively neu- 
tralizes about 90 per cent of the symptoms of myas- 
thenia gravis. If it is given in excess to myasthenic 
patients, however, it produces another type of end- 
plate block, a depolarizing block in which the impulse 
cannot get through, and paralysis and weakness occu 
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rapidly. Death from overdosage of neostigmine has 
been reported a number of times by several clinics. 
I'he drug produces this block in normal patients at 
a much lower level. This drug, given above its effec- 
tive curative level, becomes a dangerous poison. As 
Dr. ‘Timberlake pointed out, if the warning gastro- 
intestinal toxic effects are masked with an atropine 
drug, dangerous poisoning may result. The early 
signs of overdosage are usually cold sweating, miotic 
pupils, hyperperistalsis, diarrhea, cramps and exces- 
sive pulmonary and tracheal secretions. Then come 
weakness and fasciculations of the muscles, and finally 
paralysis and death. Those signs are typical of a 
cholinergic crisis. It is interesting that the patient 
was able to tolerate 30 tablets of neostigmine a day 
for long periods during the early admission without 
severe side effects. He had a fairly high level of tol- 
erance to the drug even in the terminal illness. 

Dr. CastLeMan: Do you think that he did not 
die in a myasthenic crisis? 

Dr. Scuwas: I am certain that he did not die in 
a myasthenic crisis. It was not clear in the mimeo- 
graphed sheet whether the 15 mg. of neostigmine ad- 
ministered on the fifth day after the episode of diar- 
rhea, and so on, was injected or given by mouth. 
There is about a 12:1 effective difference between 
and oral That is a 
tremendous dose. I do not believe that I have ever 
given that much. 

Dr. Ratpw WituiaMs: That was given by mouth 
about two hours before death. I should like to add 
that on the first day of admission he received 75 mg. 
of ephedrine and only 90 mg. of neostigmine, not 450 
mg. as stated in the protocol. 

Dr. Scuwas: Fifteen mg. given orally is perfectly 
safe for a normal person; this patient may have had 
cramps. He weighed only about 90 pounds on ad- 
mission. (He was a huge 180 pounder when we first 
The drug effect is more critical with severe 


intramuscular administration. 


saw him. 
underweight and malnutrition. 

Dr. CastLeMAN: Dr. Schwab, do you, like Dr. 
‘Timberlake, believe that the cause of the patient's 
death was an overdose of neostigmine? 

Dr. Scuwas: Not if the 15 mg. was given by 
mouth. I do not think the injection immediately be- 
fore death had any effect. I do not think he died 
from either cholinergic or myasthenic crisis. 

Dr. CastLeMan: What do you _ think 
death? 

Dr. Scuwas: 
not on a pharmacologic basis 

Dr. Jacos Lerman: It is difficult to explain the 
heart block on the basis of ephedrine. 

Dr. Ricnarp B. Conen: A condition that should 
be considered in patients who die suddenly with my- 
asthenia gravis is the severe myocarditis that is pres- 
ent in some of these cases. We have found this lesion 
in about 20 per cent of cases autopsied in the past 
twenty years, and a number of them showed severe 


caused 


I think that he had a cardiac lesion, 
possibly thrombosis. 


» 
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Several reports of this entity 
It is possible that 


myocardial damage. 
have appeared in the literature.’ 
myocarditis is responsible for some of the sudden 
deaths that have been attributed to myasthenic crisis 
and overdosages of drugs, and its possible presence 
should be considered in the clinical handling of the 
severely ill myasthenic patient. 

Dr. Scuwas: In 1939 we?® studied 12 myasthenic 
patients with electrocardiograms before and after neo 
stigmine; I do not think that we had any post-mortem 
material. We had the opposite impression that is, 
at the stage of the disease when the patients were 
ambulatory, there was no evidence of myocardial ab 
normality in the electrocardiogram. Whether the pa 
tients who die while the disease is acute have myo 
cardial changes as a result of the myasthenia is still 
a question. 

Dr. Conen: The myocarditis is often severe but 
tends to occur in a patchy, disseminated pattern. I 
think it might be missed on electrocardiograms. 

Dr. Lawrence H. Warpasse, Jr.: This patient's 
final collapse followed the administration of an 
know whether 
However, there are two forms of 


enema. I do not these events were 
causally related. 
collapse that may occur in such patients: vasovagal 
syncope and a shocklike state resembling water in- 
toxication. The latter has been described by Hiatt 
in patients with congenital megacolons, most of whom 
were receiving neostigmine medication and tap-water 
enemas. His studies clearly show that the sudden 
weakness, pallor, excessive sweating and occasional 
vomiting are related to precipitous falls in plasma 
sodium, chloride and protein concentration. Although 
I do not know whether such a sequence of events 
occurs in a patient with a normal colon, it seems rea 
sonable to assume that it may. Dr. Hiatt believes that 
such catastrophes may be avoided by the use of 
isotonic solutions in enemas. 


Dr. CASTLEMAN: 
chronic constipation for years; terminally, the large 


This patient had had severe 


bowel was distended with feces, but we certainly 
would not call it Hirschsprung’s disease. 
Dr. Frank K. Austen: We hear a great deal 


about focal myocarditis in patients dying with my- 
asthenia gravis, infectious polyneuritis, poliomyelitis 
and other conditions of known or unknown etiology 
in which the patient may well be dying in a state of 
anoxia. I wonder if focal mononuclear-cell infiltra- 
tions, the most common pathological finding, actually 
represent a myocarditis or are merely concomitant to 


an anoxic death 


Dr. Conen: I think that an important point is 
that a severe myocarditis may occur, no matter what 
its etiology. From its appearance on histologic exami- 
nation -— the severe focal] muscle damage, the peculiar 
histiocytic infiltration and in some cases fibrosis 
I would say that anoxia as a cause was unlikely, but, 


of course, I cannot completely exclude it. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


DiaGnoses 


Pulmonary embolus or myasthenic (gravis) crisis 
Chronic pulmonary fibrosis and emphysema with 

chronic bronchitis and bronchiectasis 
Pernicious anemia, treated. 


Late, latent syphilis 


Dr. H. Timpertake’s DiaGnoses 


Myasthenia gravis, mild. 
Pulmonary fibrosis. 
Bronchiectasis. 

’ Arteriosclerotic heart disease 
Pneumonia. 

Neostigmine and ephedrine intoxication 


ANATOMICAL DIAGNOSES 


Myasthenia gravis, sixteen years 

Thymoma. 

Bronchopneumonia. 

Bronchiectasis, moderate. 

Pulmonary emphysema and fibrosis, severe, chronic 
Annular calcification of mitral valve. 

Fecal impaction of rectum and descending colon 


Discussion 


Dr. CastLeMAN: I am afraid that I am not going 
to be able to answer the questions about the cause of 
the patient’s death, We were under the impression 


We found a 


amount ol 


that he had died of a myasthenic crisis 


vreat deal of bronchiectasis and a fait 
bronchopneumonia. I believed that the infection pre- 
cipitated a more severe myasthenia than he had had 
in the past and that that had caused death 

Dr. Scuwas: The patient swallowed, talked and 
If those 


critical muscles are not involved, the patient does not 


had no ocular signs during the final episode 


die with myasthenia. 
Dr. CastLeEMAN: The heart was not enlarged; it 


showed mild to moderate coronary-artery disease; 
there were no occlusions of the coronary vessels. He 
did have a thymoma. The tumor was 3.5 to 4 em. in 
diameter and showed microscopically the character 
and epi 


istic changes of a thymoma lymphocytes 


thelial cells, I am still disturbed because before this 
conference I assumed that the patient had died in 
myasthenic crisis precipitated by infection in the 
lungs, and now I think that perhaps he did not. I do 
not know what caused the death 

Dr. Kranes: There is no way of deciding that 
anatomically 
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MASSACHUSETTS MEDICAL SOCIETY 
1781 - 1956 


Eicut score and fifteen years ago, health being 
considered as “essentially necessary to the happiness 
of society,” a bill to incorperate certain gentlemen as 
the Massachusetts Medical Society was introduced 
in the Massachusetts House of Representatives. The 
bill had its first reading on May 11, 1781, its second 
on June 6 and its third on June 7, when it was 
ordered to lie until September 15, on which date it 
had its final reading and its passage. Two days later 
it was amended and approved by the Senate; the 
amendment was accepted by the House, which in 
turn amended it on October 30. As it accumulated 
peed the bill was accepted by the Senate on Novem- 
ber 1 and on the same day received the signature of 
By such processes the 
later a 


Governor John Hancock 
Society came into being: 
faculty of medicine was established by Harvard 


less than a year 
College. 

The detailed story of the country’s early medical 
societies is told in Burrage’s History of the Massachu- 
elts Medical Society.* Boston may apparently claim 
the honor, if such it is to be considered, of having 
been the birthplace of the first of these associations, 
in 1735-1736. This attempt having died in its in- 
fancy the next appears to have been “A Society of 
Gentlemen in New York, founded about 1749, for 
the weekly discussion of Medical Subjects.” No 
further mention is made of this cultural organization. 

In 1765 Cotton Tufts, of Weymouth, made the 
first effort at organizing a state society in Massachu- 
setts; the plan was abortive, but in the following 
year one was successfully established in New Jersey. 
Since the New Jersey Society suspended operations 
from 1795 to 1807, the Massachusetts 
Medical Society takes precedence as the oldest in 
continuous existence. In 1765, the same year that 
Cotton Tufts made his unsuccessful attempt at or- 
ganization, Dr. John Morgan, returning from Europe, 
founded the Philadelphia Medical Society, which in 
1768 merged with the American Society for the Pro- 
motion of Useful Knowledge. This group, initiated 
by Benjamin Franklin, later became the American 
Philosophical Society, the oldest learned society in 
the country in continuous existence, 

Two organizations established in Boston in 1780 
were more or less closely related to the Massachusetts 
Medical Society. These the Boston Medical 
Society, which seems to have been its direct pro- 
genitor, and the American Academy of Arts and 
Sciences, whose original membership overlapped that 
of the Society and whose charter is similar enough 
to have been drafted by the same hand. 

Scarcely more than a week after the incorporation 
of the Society, a call for a first meeting was sent out 
by Dr. E. A. Holyoke, of Salem, on November 9 


however, 


were 


* Burrage, W. L. A History of the Massachusetts Medical Society, 
1781-1922, 505 pp. Privately printed, 1923 
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The meeting was held on November 28 at the 
County Court House in Boston, and Holyoke, whose 
black silhouette is so familiar to those who are inter- 
ested in such objects of art, was elected president. 
The first of the long succession of annual meetings 
was held on June 5, 1782 

The only serious threat to the Society’s function 
of officially representing the medical profession of 
Massachusetts was made in 1811. In that year 12 
malcontents, styling themselves the Massachusetts 
College of Physicians, petitioned the legislature for a 
charter as a competitive organization. They were 
later joined by Benjamin Waterhouse, “always hap- 
piest when in the opposition,” but despite this rein- 
forcement the petition was denied 

A hundred and seventy-fifth anniversary is not 
reckoned in figures sufficiently round to make it 
either here or there in a program of temporal events 
For those who were too young to participate in the 
Society's sesquicentennial celebration, however, and 
those who for one reason or another expect to miss 
the bicentenary observance it may serve as a satis- 
factory stopgap. 


TREATMENT OF VENTRICULAR 
FIBRILLATION 


Acute cardiac arrest constitutes one of the most 
difficult and challenging emergencies. It may be due 
to ventricular standstill or ventricular fibrillation 
Although frequent in acute myocardial infarction, 
in advanced coronary atherosclerosis and in many 
toxic states, it also occurs occasionally in patients 
during operations when the heart has been con- 
sidered to be normal 

The emergency is so urgent that treatment must 
be instituted within three minutes if it is to be suc- 
cessful. When the emergency situation arises during 
a thoracic or abdominal operation, manual massage 
of the heart may be effective for either standstill or 
ventricular fibrillation. Under other circumstances, 
however, open thoracotomy must be resorted to 
without delay. 

In the laboratory animal, ventricular fibrillation 
may be stopped, or atrial or ventricular contractions 
may be stimulated, by direct application to the heart 
of electric impulses of the proper type 

In 1952 Zoll* first reported successful stimulation 
of the heart in 2 patients with complete heart block 
and cardiac standstill by means of electric impulses 
Subsequent ex- 


applied externally to the chest wall 
perience has verified the usefulness of this procedure 
in ventricular standstill of any cause. 

Elsewhere in this issue of the Journal the success- 
ful termination of ventricular fibrillation is reported 


by external chest application of high-voltage alter- 
nating current for fifteen hundredths of a second 


Resuscitation of heart in ventricular standstill by ex 


*Zoll, P. M 
New Eng. J]. Med. 247:768-771, 1952 


ternal electric stimulation 


EDITORIALS 771 


The use of these high, potentially dangerous counter- 
shock voltages must be surrounded by adequate pre- 
caution by the medical personnel. Although such 
externally applied countershock has been previously 
successful in terminating ventricular fibrillation in 
the laboratory animal, this has not heretofore been 
shown to be feasible in man. External countershock 
can be applied easily and quickly, but delay in its 
In the 3 
patients who died, circulation had been ineffective 
It is 
to be anticipated, moreover, that since ventricular 


application constitutes a major limitation 
for seven minutes or more before defibrillation. 


fibrillation tends to occur in hearts severely affected 
by coronary-artery disease and acute myocardial in- 
farction and as a terminal event in toxic states, ulti- 
mate survival of the patient will inevitably be infre- 
quent even though the arrhythmia is abolished, The 
patient who survived three distinct episodes was 
alive and well some months later. This procedure 
may well prove to be of value in relation to surgery 
in poor-risk patients with continuous electrocardio- 
graphic monitoring. 

Of considerable interest is the possible wider appli- 
cation of this therapeutic technic. Thus, ventricular 
tachycardia was stopped on one occasion in Case 4 
and atrial fibrillation, atrioventricular nodal tachy- 
cardia and ventricular tachycardia have been termi 
nated in the laboratory animal by this means 

External stimulation defibrillation 


comprise a combined technic for resuscitation of pa- 


electric and 
tients from cardiac arrest in the operating room, in 
seriously ill patients or in other circumstances when 


emergency thoracotomy is inadvisable 


CATASTROPHES OF 1955 


A CATASTROPHE, according to the statisticians of 
the Metropolitan Life Insurance Company, is an ac- 
cident in which 5 or more lives are lost; a major 
catastrophe entails a mortality of 25 or over, Catas- 
trophes caused about 1500 United 
States during 1955, or approximately 300 more than 
in 1954 
from 4 major catastrophes in 1954 to 9 in 1955 


deaths in the 
The increased toll is a result of the increase 


Five of 1955's major catastrophes were classed as 


natural disasters meteorologic disturbances in 
which man and his works happened to be in the 
way of aberrant The 
most violent of these phenomena was the hurricane 
Diane and its accompanying floods, with a toll of 180 
lives. Other major disasters caused by nature in ex- 
citation were the Midwestern tornadoes of May 25 
with 115 deaths; the Christmas floods in California 
the October 


and 


forces as yet uncontrolled 


and Oregon, with an estimated toll of 84 


floods in the Northeast with a mortality of 48 


the hurricane Connie, in which 25 lives were lost 


The disasters for which man and his works were ac 
countable included a hotel fire in Chicago in which 


29 persons perished, and three plane crashes in which 
124 were killed 
On the world stage 1956 is off to a bad start with 


the unprecedentedly catastrophic winter in Europe 


and an early list of plane and train disasters that 
speak ill for man’s manipulation of the products of 
his own eccentric genius. 


WOCHENSCHRIFT AUF ENGLISCH 


Tue little group of venerable but sprightly weekly 
medical journals of the English-speaking world have 
1 near cousin, even if discoursing in a 
different the Deutsche Medizinische Wo 
chenschrift, now in its eighty-first year. It is not 
difficult, therefore, for them to be in sympathy with 
an English 


considered aS 


language, 


the suggestions that have been made for 
translation of the Wochenschrift and to applaud the 
decision of the editors and publishers to perform this 
service for their interested English-reading colleagues 
wherever they may be 

Under the tithe German Medical Journal the new 
publication, the first issue of which has already made 
its appearance, will rather of a monthly 
English-language edition of the Wochenschrift than 
It will contain not only the 


consist 


a complete translation 
most important articles from the Wochenschrift but 
in addition will attempt to provide a general picture 
of German medical science and practice. Much ol 
this material will have been prepared especially for 
the German Medical Journal. 

The editor of the new edition is G. R 
London, the publisher Georg Thieme Verlag, Herd- 


Gsraham, ol 
wee 65, Stuttgart 


The editor of the Buffalo Medical Journal call 
attention to the change which has of late taken 
place in the treatment of phthists, and bears testi- 
mony to the beneficial effects of alcoholic liquors 


in moderate doses, combined with a nourishing 


diet, and active, and even violent exercise in the 


Ope nau 


Boston M.&S. J., April 24, 1856 


MASSACHUSETTS 


MEDICAL SOCIETY 


ANNUAL MEETING OF THE COUNCIL 


The annual meeting of the Council will be held in 
the Georgian Room, Hotel Statler, Boston, on Mon- 


day, May 21, at 5 p.m 
Busine ss; 


1. Call to order at 5:00 p.m 


THE NEW ENGLAND JOURNAL OF MEDICINE 


19, 1956 


Apr. 


ho 


Presentation of record of meeting held February 
1, 1956, as published in Vol. 254, Supplement 


No. 1, March 15, 1956, of the New England 
Journal of Medicine. 
3. Reports of standing and special committees. 
+. Such other business as may legally come before 
this meeting 
Rosert W. Buck, M.D 


Secretary 


COMMITTEE ON MATERNAL WELFARE 


Post-PartumM HEMORRHAGE FROM ATONY OF THE 


Urrerus 


A thirty-nine-year-old gravida X, para IX, had 
had an uneventful prenatal course. All previous de- 
liveries had been at home, several of them being 
breech presentations. 

The patient entered the hospital at term in labor 
with the breech presenting. After eight hours, a 
double-footling breech was seen at the vulva, with 
the umbilical cord protruding. Under light ether 
anesthesia, a living infant weighing 3.8 kg. (8 pounds, 
§ ounces) was easily delivered. An apparently in- 
tact placenta was delivered about ten or fifteen min- 
later 


tient did not bleed excessively immediately after the 


utes There were no lacerations, and the pa- 
third stage was completed. 

About an hour post partum, she was in shock, with 
a weak pulse, no obtainable blood pressure and poor 
color, Her physician, still in the hospital, was called 
and expressed a large amount of clots from the 
uterus and vagina. Ergot was given intravenously, and 
a Saline infusion started, The pulse was recorded as 
100, and the blood pressure as 40 systolic, ?dias- 
tolic. Intermittent bleeding associated with an en- 
larged, soft fundus occurred during the next hour. 
[he fundus responded temporarily to repeated oxy- 
tocics, but bleeding recurred shortly after their ad- 
ministration. 

‘Two hours post partum, a transfusion was started, 
and the vagina packed, because bleeding continued. 
Half an hour later, a consultant was called. He ar- 
rived in about another half-hour, to find the vagina 
being repacked, since the original packing had be- 
come saturated. A second 500 ml. of blood was now 
started, ‘The patient was in extremis, without regular 
respirations, pulse or blood pressure. The fundus was 
just below the umbilicus and fairly firm. She was 
pronounced dead three hours and forty-five minutes 
after delivery. 

This was classified as a preventable death due to 
post-partum hemorrhage from atony of the uterus. 
lhe primary avoidable factors were delay in treat- 
ment and inadequate transfusion. 

It is notorious that grand multiparas, particularly 
those who have had large infants, are especially prone 
to post-partum atony and hemorrhage. The obstetri- 
cian should therefore take unusual precautions after 


AW 


Vol. 


expulsion of the placenta to prevent exactly the ac- 
cident that occurred in this case. Prudent practice 
demands that the fundus be held for no less than 
forty-five minutes post partum in all deliveries. This 
not only guards the fundus against filling up but also 
makes the onset of shock immediately apparent. Ad- 
ditional minimal measures include ample intravenous 
administration of ergot after delivery of the placenta, 
supplemented by intramuscular doses and, failing the 
efficacy of these, intravenous administration of di- 
luted posterior pituitary extract given through a slow 
drip. The omission of these precautions in the case 
under discussion was unfortunate. 

One cannot help wondering how closely the patient 
had been observed during the first hour and how 
much visible blood there was, as well as how long she 
had been in shock before it was noted. Hospital per- 
sonnel may have been negligent or incompetent; even 
so, at this juncture the patient’s life might have been 
saved by prompt and copious use of whole blood. 
Hospitals where deliveries are carried out should have 
emergency blood immediately available, but in the 
case under consideration, instead of blood, saline 
solution was given. Aithough the record indicates 
continued bleeding, blood was not given for fully an 
hour. Furthermore, it is stated that a vaginal pack 
was inserted also two hours post partum. This 
procedure is open to two criticisms: a pack in the 
vagina hides but does not stop further bleeding; and 
the treatment was begun too late. The record states 
that half an hour after this, a consultant was called, 
arriving three hours post partum. Obviously, the pa- 
tient’s doom had been sealed before he arrived, and 
it is not remarkable that his efforts were in vain. The 
fact that the vagina was being repacked when he 
arrived illustrates the futility of vaginal packing. If 
any pack was indicated in this patient, it should have 
been intra-uterine and should have been inserted im- 
mediately at the first evidence of hemorrhage that 
is, an hour post partum when she was found in shock. 

In summary, then, post-partum hemorrhage from 
atony should have been anticipated, and appropriate 
measures taken. Failing that, immediate, copious 
transfusion and intra-uterine packing should have 
been started at the first sign of persistent hemorrhage. 
Further blood for transfusions and a competent con- 
sultant should have been called at that time rather 
than several hours later. 


Joun Ficois Jewerr, M.D. 
Chairman 


DEATHS 


BINNEY Horace Binney, M.D., of Milton, died on 
March 19. He was in his eighty-second year 

Dr. Binney received his degree from Harvard Medical 
School in 1901. He was professor of surgery, emeritus, at 
Tufts University School of Medicine, a trustee of the Bos- 
ton Medical Library, a fellow of the American Medical 
Association and the American College of Surgeons and a 
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member of the American Surgical Association and the New 
England Surgical Society. 
He is survived by his widow, two daughters and a sister 


STIFFLE Abraham M. Stiffle, M.D., died on March 17 
He was in his fifty-fourth year. 

Dr. Stiffle received his degree from Tufts College Medical 
School in 1928. He was head of the St. Luke's Hospital 
clinic for alcoholism, special examiner for the Massachusetts 
Department of Mental Health, Division of Defective De 
linquents, clinical director at Taunton State Hospital in 
charge of all psychiatric care and treatment and a member 
of the Massachusetts Society for Research in Psychiatry 
American Psychiatric Association and the New England 
Society of Psychiatry. 

He is survived by his widow, his mother, a brother and 
a sister 


NOTICES 
HARVARD MEDICAL SOCIETY 


A program presented by the Undergraduate Assembly of 
the Harvard Medical Society will be held in the amphithe 
ater of Building D, Harvard Medical School, on Tuesday 
May 4, at 8 p.m. Spencer Gordon will act as presiding of 
ficer, The program is as follows: 


Effect of Cardiac Glycosides on Potassium Transport 
in Human Red Cells. Thomas J. Gill. Harvard Medical 
School, Class III 

Effect of Hypothermia on the Electrical and Mechanical 
Activity of the Dog Ventricle, Studied in Situ. Leon I 
Goldberg. Harvard Medical School, Class I\ 

Studies on Atrioventricular Conduction in Man. Hershel! 
Jick. Harvard Medical School, Class I\ 

Glycerol Dissimulation in Acetobacter suboxydan 
David Korn. Harvard Medical School. Class II 

Detection and Inactivation of the Virus of Homologous 
Serum Hepatitis. Joseph P. O'Malley. Harvard Medical 
School. Class IV 

Fine Structure of the Neurosecretory System of the Blue 
Crab. Elenore R. Sade. Harvard School of Dental Medi 
cine, Class IV 

The Effect of Tranquilizing Agents on the ACTH Re 
sponse to Stress. Herbert Wells. Harvard School of Dental 
Medicine. Class IV 

The Soma Weiss Award will be presented by the Fai 
ulty Committee 


BOSTON BRANCH, AMERICAN MEDICAL 
WOMEN’S ASSOCIATION 


A luncheon and meeting of the Boston Branch of the 
American Medical Women’s Association will be held at the 
Hotel Statler, Boston, on Wednesday, May 2%, at 12 noon 

Dr. Esther Marting will talk on the subject “The Aims 
and Purpose of the Association,” 


AMERICAN COLLEGE OF CARDIOLOGY 


The fifth annual convention of the American College of 
Cardiology will be held at the Hotel Drake, Chicago, Mlinois 
May 16-18, Topics of the meeting will be in the form of 
three symposiums on congestive heart failure, cor pulmonale 
and cardiac catheterization and angiocardiography. In addi 
tion there will be scientific sessions on all aspects of research 
diagnosis and therapy, scientific exhibits on cardiovascular 
research and commercial exhibits outlining the latest ad 
vances in cardiology. Further information may be obtained 
from Dr. Philip Reichert, Secretary, American College of 
Cardiology, Empire State Building, New York City, New 
York. 


MASSACHUSETTS HEART ASSOCIATION 


The sixth in the series of “Stump the Cardiologist” meet 
ings, sponsored by the Massachusetts Heart Association, will 


1 
4 


774 


be held in the Jimmy Fund Auditorium, Binney Street, 
Boston, on Wednesday, April 25, at 8 p.m 

Dr. Herrman L. Blumgart will discuss and answer ques- 
tions on “Cardiac Pain.” 


ASSOCIATION FOR CLEFT PALATE 
REHABILITATION 

The fourteenth annual meeting of the American Associa- 

Cleft Palate Rehabilitation will be held at the 

Hotel, Kansas City, Missouri, May 3-5 


AMERICAN ASSOCIATION OF ORTHODONTICS 

The annual meeting of the American Association of Ortho 
dontics will be held at the Hotel Statler April 29 
through May %3. The program will include papers and 
clinics on the management of cleft palate, child growth and 
development, anthropometrics and orthodontic diagnosis and 


AMERICAN 


tion for 


Muehlebach 


208ton 


treatment 
Members of the medical, dental and allied professions who 
wre interested in attending the meeting may obtain further 
from Dr. A. D. Pierce, Chairman, 59 Federal 
Massachusetts : 


information 
Street, Greenfield 


ARMED FORCES INSTITUTE OF PATHOLOGY 

A postgraduate course on diseases of the heart sponsored 
by the Armed Forces Institute of Pathology, will be held at 
the Institute, Washington, D.C., May 14-17. The four-day 
course will deal with heart disease from various clinical as 
pects as well as from the pathological point of view. The 
course will be open to a total of 425 civilian physicians and 
physicians in the armed forces, Civilian physicians desiring 
to attend may apply to the Director, Armed Forces Insti 
tute of Pathology, Washington 25, D.C 
CONFERENCES 


Page 399, issue of 


MEETINGS AND 
American College of Allergists 


SOCIETY 

Avan. 19 and 20 
February 23 

Avan, 19-21 
February 25 


Academy of Pediatrics. Page 399, issue of 


American 


Anan, 22 Massachusett Chapter, American Academy of General 
Practice, Page 676, issue of April o 

Spun. 23-26. International Academy of Proctology. Page 399, issue of 
February 25 

Apu. 24 and May Boston City Hospital House Othecers’ Associa 
tion. Page 725, issue of April 12 “ye 

Arun. 25, Soldiers Home, Chelsea. Page 676, issue of April 5 

Apaut. 25. Massachusetts Heart Association. Page // 

Avni, 25-2/ Lectures on Radiobiology. Page 726, weue of _ 12 

Apa. 26. Phi Delta Epsilon Fraternity Graduate Club Program 
Page 118, issue of July 21 

=29-May American Association of Orthodontics, Notice 
sbove 

May 1-5. Sixth National Congress on Pediatrics, Page 491, issue of 
March 6 é 

May 2. Postgraduate Medical Institute. Page 487, issue of September 
15 

May 3-5. American Goiter Association, Page 348, issue of August 25 

May 3-5 American Association for Cleft Palate Rehabilitation 
Notice above 

May 8. Harvard Medical Society, Page 773 

May 14-1 Armed Forces Institute of Pathology. Notice above 

May 14-18. American Nurses’ Association. Page 491, issue of March 
u 

May 16-18 American College of Cardiology. Page 73 

May 22-24 Massachusetts Medical Society Annual Meeting 

May 2% joston Branch, American Medical Women's Association 
Page 

May 26-June | European Sympossum on Vitamin B. Page 76, issue 
ol September 29 

une |? International Medical-Surgical Meetings. Page 540, issue 
of March 15 

June 4-13. Army Medical Service Postgraduate Course. Page 04, is 
ue of July 14 

June 21-23. Society of Nuclear Medicine, Page 1092, issue of Decem 
ber 15 

June 21-24. American Academy of Dental Medicine. Page 944, issuc 
of December | 

Avousr 19-23 American College of Chest Physicians. Page 840, is 
ue of November 10 

Serremuen 35. Congress on Blood Transfusion, Blood Banks and 
Hematology. Page 297, issue of February 9 

Serremuen 10-14. American Dietetic Association, Page 1180, issue of 


December 29 
Week Breoinnine THurspay 


Arrit 26 


CALENDAR FOR THE 


Arai, 2 


Phi Delta Epsilon Fraternity Graduate Club Program. Danc: 


“8:00-0:45 am, Case Presentations, Joslin Clinic, Joslin Auditorium 
New England Dea ss Hospital 
4-00-49 00 am Surgical Grand Rounds. Dx J Spellman and 


tall, Saint Elizabeth's Hospital 
8:45-9:45 am. Cardiac Grand Rounds. Jimmy Pund Building 


dren's Medical Center, 35 Binney Street 


Chil 
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*9:00-10:00 a.m. Surgical Rounds. Sherman Auditorium, Beth Israel 


Hospital 

*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 
Hospital 

*9:00-10:00 a.m. Grand Rounds, Russell Room, House of Good 


Samaritan 

*10:00-11:00 a.m, Combined Medical-Surgical Rounds. Sherman Au- 
ditorium, Beth Israe] Hospital. 

10:30-11:15 a.m, Lecture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital 

*11:00 a.m, Guest Speaker of the Bingham Associates. Genitourinary 
Problems in Children Dr. Orvar Swenson. Cape Cod Hospital, 

12:00 m. Medical Grand Rounds. Dr. Sylvester McGinn 

Saint Elizabeth's Hospital 

*11:00 a.m.-12:00 m. Medical Staff Conference 
um, Beth Israel Hospital 


Sherman Auditori- 


"11:00 a.m.-12:00 m. Pediatric Conference. Mount Auburn Hos- 
pital, Cambridge 
*11:00 a.m.-12;30 pom. Hand Clinic (Physical Medicine and Re- 


habilitation Service). Boston City Hospital 

*12:00 m. Clinicopathological Conference. Dr 
and associates. Pathology Amphitheater, 
Ho pital 

"12:00 m.-1:00 p.m. Staff Conference. Hypothermia. Dr. A. F 
Heganauer, Stearns Auditorium, New England Center Hospital 

*12:15-1:15 p.m. Tumor Clinic. Dr. T. W. Botsford. Amphitheater, 
Peter Bent Brigham Hospital 

*3:00 p.m. Thoracic Conference. Surgical Metabolism As It Relates 
to the Care of the Cardiac Patient. Dr. Francis D. Moore. Main 
Amphitheater, Peter Bent Brigham Hospital 

*4:0) p.m. Lecture on Radiobiology Radiation Hazards 
Lower Amphitheater, Massachusetts General Hospital. 


Benjamin Castleman 
Massachusetts General 


Outpatient 


Pamay, 27 
*8:00-8:45 a.m, Case Presentations. 
New England Deaconess Hospital. 


Joslin Clinic. Joslin Auditorium, 


*8:00-9:00 aim. Members and Guests of the Joslin Clinic. Joslin 
Auditorium, New England Deaconess Hospital 

*9:90-11:30 a.m. Medical and Surgical Grand Rounds. Drs. George 
W. Thorn and Francis D. Moore. Main Amphitheater, Peter 
Bent Brigham Hospital 

*10:00 a.m Fuboessioals Surgical Clinic. South End Health Unit, 


Last Concord Street 

1 M)-11:15 am. Lecture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital. 

"12:00 m. Pediatric Grand Rounds 
ton City Hospital 

*12:00 m. Urological Conference. Dr. C. J. E 
um, Carney Hospital, Dorchester 

*1:00-3;00 p.m. Combined Medical-Surgical Grand Rounds 
Auditorium, New England Center Hospital 


Thorndike Amphitheater, Bos- 
Kickham. Auditori- 


Stearns 


"1:30 p.m. Fertility and Endocrine Clinic, Free Hospital for Women 
Brookline 
*1:30 p.m. Tumor Clinic 


Mount Auburn Cambridge 
Saint 


*2:00-3:00 pun. Pathology Conference. Dr. James Graham. 
lizabeth Hosp tal 

*4:00-6:00 pum. X-Ray Conference. Dr. 
ture Hall, Pratt Diagnostic Hospital 

*4:00-10:00 p.m. Alcoholism Clinic. By appointment 


Merrill Sosman. Pratt Lec 


Washingtonian 


Hospital, 41 Morton Street, Jamaica Plain 

*4:50 p.m. Neuroradiologic Conference X-Ray Conference Room 
New England Deaconess Hospital 

*4:9) p.m. Leeture on Radiobiology. Newer 


Concepts of Radiation 
Iliness and Its Treatment. Outpatient Lower Amphitheater, Massa 
chusetts General Hospital 
Sarurpay, 26 
*8:00-8:45 a.m. Case Presentations 
New England Deaconess Hospital. 
*8:30-10;:00 a.m. Surgical Grand Rounds. Drs 


Joslin Clinic. Joslin Auditorium, 


Child, 


Charles G 


Il, A. J. A Comene and staff. First (Tufts) Surgical Service 
New Cheever Amphitheater, Dowling Building, Boston City Hos- 
pital 


*8:9)-10;00 a.m. Orthopedic Staff Conference. Boston City Hospital. 

*9:30-11:00 a.m. Surgical House Officers’ Conference. Second-Floor 
Conference Room, Carney Hospital, Dorchester. 

10:00 am.-1:15 p.m. Boston City Hospital Alumni 
Clinical Meeting. Boston City Hospital 

*10;30 a.m. Teaching Ward Rounds. Ward South 2, 
for Women 

10;30-11:15 a.m 
Members and Guests of the Joslin Clinic 
England Deaconess Hospital 


Association 
Free Hospital 


Lecture on Diabetes for Doctors and Patients by 
Joslin Auditorium, New 


*11:00 a.m.-12:00 m Hematology Conference (Blood Clinic Dr 
William Dameshek. Stearns Auditorium, New England Center 
Hospital 

Monpay, 30 
*8:00-8:45 a.m, Case Presentations. Joslin Clinic. Joslin Auditorium 


New England Deaconess Hospital 
*8:30-9:30 a.m. Clinie by Entire Surgical Staff and Anesthesia Staff 
New Cheever Amphitheater, Dowling Building, Boston City Hos- 


Doctors and Patients by 
Joslin Auditorium, New 


10:30-11:15 a.m. Leeture on Diabetes for 
Members and Guests of the Joslin Clinic 
England Deaconess Hospital 

*11:00 a.m.-12:30 p.m. Staff Conference. Child Psychiatry. By ap 
pointment. Conference Room (Burnham 7 Massachusetts Gen 

il Hospital 

*12:15-1:15 p.m Clinicopathological 
ster, Peter Bent Brigham Hospital 

*1:00 p.m Alcoholism Clinic, Peter Bent Brigham Hospital 

ym. X-Ray Conference. Dr. William Carey. Saint Eliza 

beth’s Hospital 

(Concluded on page xxvi) 


Conference. Main Amphithe 
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ADVERTISING SECTION 


HARVARD MEDICAL SCHOOL 


Courses for Graduates 


GENERAL SURGERY INTERNAL MEDICINE 

Four Weeks — May 14 through June 8, 1956 Six Weeks — June 18 through July 28, 1956 
By Epwarp D. Crurcuitt, M.D., and Associates at the By Water Baver, M.D., Cuester M. Jones, 
Massachusetts General Hospital. and Associates at the Massachusetts General Hospital 
A course designed to provide an intensive survey of cur- A course covering most of the important segments of 
rent surgical theory and practice. internal medicine, Didactic lectures, demonstration of 

Tuition — $250. clinical material, and informal panel discussions 
Tuition —- $250 
GENERAL PEDIATRICS NEUROLOGICAL MEDICINE 
Ten Days — June 11 through 19, 1956 One Week — June 4 through 9, 1956 

By ALLAN M, But er, M.D., and Associates at the Mas- By D. Denny-Brown, M.D., and Associates at the Bos- 


ton City Hospital 
A course in neurology designed for those whose major 
interest is in the field of internal medicine. Lectures, 


sachusetts General Hospital. 
A course dealing with all pediatric medical and surgical 
problems exclusive of metabolic disorders. 


Tuition — $100. demonstrations, and examination of patients 
Tuition — $150 
PEDIATRIC METABOLISM AND CLINICAL HEART DISEASE 
ENDOCRINOLOGY ‘ One Month — July 2 through 31, 1956 
Three Days — June 20 through 22, 1956 By Samuet A. Levine, M.D., and Associates at the Peter 
By Natuan B. Tarsot, M.D., and Associates at the Bent Brigham Hospital. 
A course covering the various clinical factors in the 


Massachusetts General Hospital. 
A course designed to review recent advances in the ther- diagnosis and treatment of all the common types of heart 
apy of metabolic and endocrine disorders encountered disorders, Lectures, clinical electrocardiography, and 


in pediatric practice, x-ray of the heart 
Tuition — $50. Tuition — $200. 
Apply to 
Assistant Dean, Courses for Graduates 
Harvard Medical School, Boston 15, Massachusetts 


Your Limits Adequate 7 


Quality and Service Purchased Through a Well Established Agency 


| | 
Vol. 254 No. 16 ee xxi 
P 
: 
Write to us for Rates” 
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24-hour control 


for the majority of diabetics 


WELLCOME 


GLOBIN INSULIN 


a clear solution...easy to measure accurately 


Discovered by Reiner, Searle, and Lang 
in The Wellcome Research Laboratories 


BURROUGHS WELLCOME & CO. (U.S.A.) INC. Tuckahoe 7, New York 


‘Aly 
AD 
| | 
| 
| 
he | 
| 
‘ ad 


Vol. 254 No. 16 ADVERTISING SECTION xxiii 


for 
preventing and 
treating sequelae 


a 


Achrocidin 


TETRACYCLINE-ANTIHISTAMINE-ANALGESIC COMPOUND 


ACHROCIDIN provides in one tablet all the drugs which are often 
prescribed separately for the prevention and treatment of cold com- 
plications — conditions such as otitis, adenitis, sinusitis, and others. 


This comprehensive formula 1) provides potent therapeutic and 
prophylactic action against a wide variety of infective organisms, 
2) relieves pain and discomfort, 3) depresses fever, 4) alleviates 
nasal congestion. 


Available on prescription only 


Each tablet contains: 


ACHROMYCIN® Tetracycline 125 mg. 
Phenacetin 120 mg. 
Caffeine 30 mg. 
Salicylamide 150 mg. 
Chlorothen Citrate 25 mg. 


Bottle of 24 tablets. 
Average adult dose: 2 tablets, 4 times daily 


mane 


ap LEDERLE LABORATORIES DIVISION AMERICAN CYANAMID Company PEARL RIVER, NEW YORK 


Xe 
‘a 


—essential 
FOLIC ACID —accepted 
—important 


contain 


All leading pharmaceutical manufacturers now include 
Folic Acid in one or more of the vitamin formulas they 
offer. This trend shows that more and more doctors are 


prescribing multivitamins containing Folie Acid. 


When you prescribe vitamins, choose one of these complete 


products and assure your patient all the essential vitamins. 


Gpanamid comranr FINE CHEMICALS DIVISION, 30 ROCKEFELLER PLAZA, NEW YORK 20, NY. 


* 
RE a | 
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(Concluded from page 774) 


*3:00-4:00 p.m. Neuroradiologic Conference. Stearns Auditorium, 


HK : *4:00 p.m. Clinicopathological Conference. Pathology Conference 

3 Room, Beth Israel Hospital 

a *4:00-5:90 p.m. Anesthesiology Conference. Reflex Activity during 

& Abdominal Surgery. Dr _ Ae Surgical Conference Room, Peter 

Bent Brigham Hospital. 

} , 5:15 p.m. Staff Meeting. Harris Hall, New England Deaconess Hos- 
pital 


= 


p.m. Anesthesia Group of the Lahey Clinic. Effects of 
y Anesthesia on Heart and Circulation. Anesthesia for Patients with 

Heart Disease. Anesthesia for Cardiac Surgery. Dr. Morris J 
Joslin Auditorium, New England Deaconess Hospital 


Nicholson 
———— 7:00-9:00 p.m. Slide Seminar in Pathology. Dr. Edward T. Mac- 
Mahon. Stearns Auditorium, New England Center Hospital 
*7:00-9:00 p.m. Anesthesia Teaching Conference of Greater Boston 


Pane! Discussion — Anesthetic Mortality. Dr. Buskirk. Auditori- 
um, Jimmy Fund Building, Children’s Medical Center, 35 Binney 


Street 


urespay, May 
*8:00-6:45 a.m. Case Presentations. Joslin Clinic, Joslin Auditorium 
New England Deaconess Hospital 
*8:00-9:00 Medical Grand Rounds. Pathology Conference Room 


VITAMING LEDERLE Carney Hospital, Dorchester 


“10:30 am, Medical Grand Rounds. Main Conference Room 


(Ground Floor), Lemuel Shattuck Hospital. 
10;90-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
fe | ; Members and Guests of the Joslin Clinic, Joslin Auditorium, New 
‘ ow England Deaconess Hospital 
ospital for Children (Burnham 4), assachusetts Genera os 
COMPLEX pital. 


"12:00 m.-1:00 p.m. Medical Clinicopathological Conference, Stearns 
Auditorium, New England Center Hospital 

*12:15-1:15 pum. X-Ray Conference. Dr. Merrill Sosman, Main 
Amphitheater, Peter Bent Brigham Hospital. 


4 12: 30-1: 30 m. Medical journal Club. Joslin Clinic, (Cafeteria) 
A New England Deaconess Hospital. 
ff *2:00-3:00 p.m. Hematology Conference. Dr. Mario Stefanini. Saint 


Elizabeth’s Hospital 
*4:00-5:30 pum Anesthesia Conference. Dr, Benjamin Etsten 
Stearns New England Center Hospital 
potency Surgical Journal Review. Mount Auburn Hospital, Cam 
00-600 pam. Service Meeting Followed by Clinical Conference: 
- Medical, Surgical, Obstetric). Faulkner Hospital. 


Weonespay, May 2 
*8:00-8:45 am. Case Presentations. Joslin Clinic, Joslin Auditorium 
New England Deaconess Hospital 
*8:00-9:00 a.m. Medical and Surgical Clinic on Diabetic Problems 
Deaconess Il, New England Deaconess Hospital. 


Separate packaging of dry vitamins 6:00-9:00 a.m. Surgical Grand Rounds. Auditorium, Carney Hos 
. vital, Dorchester 
and diluent (mixed immediately be 9-00-10:00 a.m. Surgical Grand Rounds, Massachusetts Memorial 


Hospitals 
fore injection) assures the patient a 10:90 tH 15 am. Lecture on Diabetes for Doctors and Patients by 
more effective dose. May also be Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital 
added to standard IV solutions. "11:00 a.m. Orthopedic Grand Rounds, Bigelow Amphitheater 


White 3A, Massachusetts General Hospital. 
"12:00 m.-1;00 p.m. Neurology, and Psychiatry Con 
Dosage: 2 cc. daily. ference. Drs. Bertram Selverstone, John 3 Sullivan and Justin 
Hope. Stearns Auditorium, New England Center Hospital. 
"12:00 m.-1:00 p.m. Roentgen Diagnostic Conference. 5th-floor teach 


Each 2 cc. dose contains: ing unit, Beth Israel Hospital 
*12:00 m.-1:00 p.m. Pediatric Clinicopathological Conference. Jimmy 
Tilamine HCI (B,) 10 me Fund Building, 35 Binney Street. 
12:00 m.-1:00 pom ediatric Medical-Surgical Rounds. Pratt Audi 
Ribofiavin (B,) 10 me torium, New England Center Hospital 
: Niacinamide 50 me "12:15 p.m. Vaseular Rounds. Drs. Edward A. Edwards and Chiltow 
Pyrid HCI (B 5 Crane, D-Main, Peter Bent Brigham Hospital 
yridoxine HC! (B,) me 12:30 p.m. Weekly Pathological Meeting. Joslin Auditorium, New 
Sodium Pantothenate 10 mg England Deaconess Hospital. 
: 12:30-1:30 p.m. Weekly Staff Review of Autopsies. Dr. William A 
Ascorbic Acid (C) 300 meg Meissner. Joslin Auditorium, New England Deaconess Hospital 


15 mcem. "1:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 
Vitamin *1:00 p.m. Massachusetts General Hospital Hand Clinic, The Clinics 
Folic Acid 3 me. of the Massachusetts General Hospital. 

*2:00 P m. Rectal Clinic. Peter Bent Brigham Hospital. 
*2:00-3:00 p.m. Pediatric Conference for Practitioners. Jimmy Fund 

Building, Children’s Medical Center, 35 Binney Street 
*2:00-4;00 p.m. Postgraduate Medical Institute. Newer Methods in 

the Treatment of Cancer (What Are They, and When Should 

They Be Used?). Drs. Virginia Downing, Freddy Homburger and 

Henry M. Lemon, Lemuel Shattuck Hospital. 

*4:00-5:00 p.m. Surgical Pathology Conference. Stearns Auditorium 

New England Center Hospital 


LEDERLE LABORATORIES DIVISION 


*4:00-5:30 p.m. Fracture Lecture. Boston City Hospital. 
AMERICAN Gpanamid *4:00-6:00 p.m. Overholt Thoracic Conference Joslin Auditorium 
New England Deaconess Hospital 
PEARL RIVER, NEW YORK "4:3 p.m edical Sciences Teniees Applications of Anatomical 


and Histochemical Methods to Problems of Renal Function. Dr 
William McNary. Lecture Room, Building C, Boston University 
School of Medicine 

*6:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 


*7:9-9:% p.m. Lahey Clinic Lecture. Joslin Auditorium, New Eng 


land Deaconess Hospital 


"Open to the medical profession 


i 
4 
| 


way in x-ray 

is dial-the-part avtomation 
in Century il 


fluoroscopic-radiographic x-ray 


ask your local Picker representative about the new 

“ANATOMATIC”; let him show you how it works, tell 

you how modest its cost, what a boon for you it may 

well prove to be. : 
BOSTON 35, MASS., |2 Wirt Street WORCESTER, MASS., 827 Pleasant Street 
SPRINGFIELD 8, MASS., 415 Gifford Street HARTFORD, CONN., |'9 Ann Street 


direct... 
ured thickness of that part 
that’s all there iste “Dial 


ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC, 
270 Commonweactu Ave., Boston KE 6-6100 


Electroencephalograms 
Electromyograms 


PHYSICIAN'S Office FURNITURE 
All standard lines, new, Used equipment 
from time to time. Convenient terms. 
Visit our showroom by Veterans 
Hospital. Ample parking. T. J. NOONAN 
Co,, 408 South Huntington Avenue, 
Jamaica Plain (Boston 30), Mass. Phone 
JAmaica 2-6700 for literature. Medical, 
hospital, laboratory, sickroom supplies. 
B260-20-tf 


close 


BAR HARBOR, MAINE For sale 
Doctor's home and connecting offices 
waiting room, examining 
room, large laboratory 

Used as home for 45 


consisting of 
room, treatment 
and storage room 
Making this unusual opportunity 


years 
to continue an established location, Ad- 
dress A21, New Eng. J. Med 6-tf 

TRAVEL ESCORT versatile 


personal companion service for those un- 
able to travel alone. For qualifications, 
references and exchange of details, con- 
sult Mrs, Sarah K. Gardner, 302 Com- 
monwealth Avenue, Boston 15, Mass 
B123-6-161 


RESEARCH-SERVICE.- Experienced 
research department will accurately tabu- 
late and compile statistical data on IBM 
tabulating machine, Editing, graphs and 
charts, photos, slides, LeRoy printing, 
etc. Pick-up and delivery service in vi- 
cinity of Boston. Thomas Fazio Labora- 
Division, 339 Auburn 


tories Research 
Street, Auburndale 66, Mass. Telephone 
LAsell 7-6723 B135-10-15t 


LABORATORY TECHNICIANS, reg- 
istered M.T. (ASCP) preferred, male or 
female, for growing laboratory service in 
a 200-bed New England hospital. New 
completely equipped laboratory. Salary 
open according to ability and experience 


Address A28, New Eng. J. Med. 9-1f 
GENERAL PRACTITIONER Ex- 


cellent opportunity to take over lucrative 


general practice, equipment, home and 
offices. New Hampshire. Address A104, 
New Eng. J. Med 14-4 


OFFICES suitable for dentist, doctors 
and others, Dark room and plumbing. 
Norwood Center, NOrwood 7-0663-W 
evenings B159-14-4 
LOCUM 


PHYSICIAN DESIRES 


TENENS~-(General Practice) mid-July 
to end of September, greater Boston 
Address A134, New Eng. J. Med 


LEARY LABORATORY 


43 Bay Strate Roap 
Boston, MASSACHUSETTS 
Orca C, Leary, M.D. 
Leary, Jr., M.D. 


Devendable and Rapid Laboratory 
Service. All Branches 


Containers furnished 


Tel, KE 6-2121 


COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 


BIND your New England Journal of 
Medwine, Make it a permanent part of 
your library for easy reference and last- 
ing wear, In full black library buckram, 
only $3.30 per volume, plus shipping 
charges. All other journals and periodi- 
cals bound also. Inquiries invited. Nor- 
den Bindery, 2100 West Grand Avenue. 
Chicago 12, Ill B300-14-tf 


UNITED LIMB & BRACE CO., Inc., 
manufacturers of artificial limbs. 15 


Berkeley Street, Boston, HA 6-4018. 
B517-6-tf 


PROFESSIONAL OFFICE AVAIL- 
ABLE 1763 Beacon Street, Brookline, 
Mass. Three rooms with x-ray machine, 


Ample parking. ASpinwall 7-2944. 
B149-13-4t 


OFFICE FOR RENT in professional 
Marlborough Street. 3 and 
and janitor service, 
Further information, 


B33-7-tf 


building on 
5 rooms Elevator 
Reasonable rent 
FAirview 3-3480 


Physicians or Dentists 2 OFFICES 
FOR RENT. Unusual opportunity. 4-of- 
fice medical building in progressive town, 
16 miles west of Boston, Address A127, 
New Eng. J. Med. 14-4t 


PHYSICAL THERAPY TREAT- 
MENTS given at office, hospital, home, 
home, Doctor's pre- 

Curran, Registered 
COlumbia 5-8896 

B161-15-2t 


and convalescent 
scription, Anna T 
Physical Therapist 


FURNITURE New— Used 
Bought and sold. Desk 
115 Broad Street, Bos- 
B72-22-tf 


OFFICE 
Refinished 
Clearing House, 


ton, HU 2-1318. 


RADIOLOGIST AVAILABLE full or 
New England area preferred 
11-tf 


part time 


Address A110, New Eng. J. Med 
PHYSICIANS’ SECRETARIAL 


SERVICE Expert preparation for 
American Board, F.A.C.8. and F.LC.S. 
cases rnanus ripts correspondenc Ro- 
chelle Alexander, ASpinwall 7-3522. 


(Boston area. ) B153-13-4t 
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PROTEIN BOUND AND 
TOTAL IODINE 
PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID & CLINICAL 
CHEMISTRY 


BOSTON MEDICAL LABORATORY 


— Josern Benorri 


Dimecroas 
19 Bay Strate Roap, Boston 15, Mass. 
KEnmore — 0533 


ANESTHESIOLOGY 2-year ap- 
proved residencies. All types of anes- 
thesia, Stipend $2400 per year plus main- 
tenance. W. E. Pembleton, M.D., Medi- 
cal College of Virginia, Richmond, Vir- 
ginia. B156-14-4t 

ANESTHESIOLOGIST private 
practice 150-bed general teaching hos- 
pital. Available July 1, 1956. Women 
physicians preferred. Write stating quali- 
fications, Dr, Esther E. Bartlett, Chief 
Anesthetist, New England Hospital, Di- 
mock Street, Boston, Mass. B157-14-3t 


OPHTHALMOLOGIST desires assist- 


ant. Massachusetts city, 160,000. Four 
hospitals, Address A125, New Eng. J 
Med. 14-4 

WANTED PHYSICIAN For 


children’s camp in New Hampshire for 
July and August. Will consider two men 
sharing season. Excellent accommoda- 
tions for family available. Opening also 
for nurse. Telephone LA 7-0277 or ad- 


dress A89, New Eng. J. Med. 16-11 
PHYSICIAN Large Eastern life in- 


surance company has several openings as 
Assistant Medical Director, age 28-55, 
excellent opportunity. Address A136, Nex 
Eng. J. Med. 16-3t 
SENIOR RESIDENCY in pulmonary 
diseases, approved, available July 1, 
1956; stipend $350 per month. Also a 
fellowship in thoracic surgery; stipend 
$200 per month. Write to: Medical Di- 
rector, National Jewish Hospital, Den- 
ver, Colorado B167-16-1t 
RESIDENCY IN PATHOLOGY 
two year residency pathologic anatomy 
approved American Board of Pathology, 
with concomitant appointment as teach- 
ing fellow in pathology at Tufts Univer- 
sity School of Medicine, Opportunity 
for second two years at New England 
Center Hospital leading to certification 
Openings now. Stipend $125-$140 per 
month. Full maintenance, Address C 
W. Jones, M.D., Pathologist and Direc- 
tor of Laboratories, Cambridge City Hos- 
pital, Cambridge, Massachusetts 
B165-16-3t 
TWO-YEAR RESIDENCY Ap- 
proved by American Board of Anesthesi- 
ology. Openings available now. Stipend 
$162-$202 per month. Full maintenance 


PEECH DEFECT 


| corrected by teachers who hold advanced certificates of 
A.B.ILA No student teachers Individual instruction 
Non-profit. Scholarships Write, telephone, or call upon 
Samuel D. Robbins, L.H.D., Director 
INSTITUTE FOR SPEECH CORRECTION, INC. 
419 Boylston Street, Boston 16 Telephone COpley 7-3838 


Address: Philip S. Marcus, M.D., Direc- 
tor of Anesthesiology, Boston City Hos- 
pital, Boston, Mass B120-7-6t 
(Additional advertisements 
on page xxxw) 


Gantrisin, a single, 
soluble, wide-spectrum 
sulfonamide, is remarkably 
effective and well tolerated, 
too... good reasons why more 
and more physicians are using 
Gantrisin at the first sign 
of systemic infection. 


Hoffmann - La Roche Ine 
Nutley - N.J. 


pe 
| 
| 
jantrisin® brand of sulfisoxazole 


rol rhe bug ihe bu.gabeo 


Gantrisin (acetyl) Pediatric Suspension 


is often the answer to both the infectious organism 


and the bugaboo of medicine taste. 


Gantrisin is a single, soluble, wide-spectrum 


sulfonamide, well tolerated by all ages. The acetyl 


form has a fine raspberry flavor -- no medicine taste. 


original research in medicine and chemistry 


» 
antri in® prand of sulf isoxazole 
jantri in® (a etyl) bran ety! if isox Le 


Bacterial 
diarrheas... 


with 


Trademark, Reg. U.S. Pat. Of. 


Each fluidounce contains: 
Neomycin sulfate . 300 mg. (474 grs.) 


mg. grs.) neo- Ne O] yein 


Kaolin 

Pectin 0.130 Gm. ( 2 grs.) 
Suspended with methylcellulose 1.25% 
Supplied: 

6-fluidounce and pint bottles 


The Upjohn Company, Kalamazoo, Michigan 


ie 
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Squibb Nystatin 


THE FIRST WELL TOLERATED ANTIFUNGAL ANTIBIOTIC 


j 
VAGINAL TABLETS OINTMENT ORAL TABLETS 
effective in effective in effective in 
vaginal moniliasis monilial infections intestinal moniliasis 
Each vaginal tablet contains of the skin Each tablet contains 
100,000 units of Mycostatin 100,000 units of Mycostatin 500,000 units of Mycostatin. 
and 0.96 Gm. of lactose. per gram. 30 Gm. tubes. Bottles of 12 and 100, 


Packages of 16. 


also available: broad spectrum antibacterial therapy PLUS 
prophylaxis against monilial superinfection 


MYSTECLIN CAPSULES 


250 mg. Steclin (Squibb Tetracycline) Hydrochloride 


SQUIBB and 250,000 units Mycostatin. Bottles of 12 and 100, 


7 
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When you want to control edema 
think first of 


Acetazolamide Lederie 


A nonmercurial oral diuretic. Acts by inhibiting the enzyme 
carbonic anhydrase. Produces prompt, ariple diuresis lasting 
from six to twelve hours. Morning dosage allows an 
uninterrupted night's sleep. Well-suited to long-term use. 


Nontoxic. The most widely prescribed drug of its kind! 


Indicated in cardiac edema, epilepsy, acute glaucoma, 
premenstrual tension, edema associated with toxemia of 
pregnancy and edema caused by certain types of electrolytic 
imbalance. Offered in scored tablets of 250 mg. for oral use, and 


in ampuls of 500 mg. for parenteral use in critical cases. 


LEDERLE LABORATORIES DIVISION awenscan Cyanamid company PEARL RIVER, NEW YORK € 


U.S, PAT, OFF, 


XXxi | 
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HOW VAGISEC LIQUID 


TRICHOMONADS 
WITHIN 15 SECONDS 


ITH the Davis technic,t using Vacisec® liquid and 
Wi: flare-ups of vaginal trichomoniasis rarely occur. 
Vacisnc liquid actually explodes trichomonads within 
15 seconds after douche contact.’ Better than 90 per cent appar 
ent cures follow use of this new trichomonacide developed as 


“Carlendacide,” by Dr. Carl Henry Davis, noted gynecologist, 
and C. G, Grand, cell physiologist.” 


CONTACTS 


EXPLODES 


No trichomonad escapes — Three chemicals in Vacisee 
liquid attack the trichomonad by synergistic action: A chelating 
agent grabs the calcium from the cell membrane; a wetting 
agent removes lipids; a detergent denatures the protein. The 
parasite imbibes water, swells and bursts 

Explodes hidden trichomonads — Unlike many agents, 
Vacisee liquid quickly dissolves albuminous materials, pene 
trates thoroughly. It explodes trichomonads that tend to persist 
and cause treatment failure 

The Davis technic 
as a vaginal scrub at the office. He prescribes Vacisec liquid 


The physician uses Vacisee liquid 


and jelly for concomitant use at home. 


References: 1. Davis, J.A.M.A. 157:126 (Jan, 8) 1955 
2. Davis, C. H.: West. J. Surg. 69:53 (Peb.) 1955 


JULIUS SCHMID, inc. 


dynecological division 
423 West 55th Street, New York 19, N. Y 


tPat. App. for 
Vaaisec is a registered trade-mark of 
Julius Schmid, Inc. 


growing too fast? 


prescribO¥UVRAL” 


Vitamins and Minerals Capsules Lederle 


A potent diet supplement for the “nutritionally 
starved” patient—from early adolescence through late 
maturity. 11 vitamins, 13 minerals, plus Purified 


Intrinsic Factor Concentrate. In 


dry-filled, sealed capsules. 


. 
U.S. PAT. OFF, 


“Just what the Doctor ordered” 
for his own office 


A BarcaLounger 


Phone for 
Barcalounger $166.00 
FOLDER up 


You'll experience a brand new kind of relaxation in a Barca- 
Lounger. Just a few minutes fully reclined will help you feel 
wonderfully refreshed! With no buttons or levers to push, you 
simply relax in any position from upright sitting to full reclining 
with your body gently supported from head to toe. 


T. J. Noonan 


Phone, JAmaica 2-8700 Ample Parking 
ty 
408 South Huntington Avenue fy 
Jamaica Plain (Boston 30), Mass. = ’ 
CO.» 
Albany, New York Branch 
Loudon Shopping Center, Route 9, Albany 4 \@ fy 
Phone, Albany 3-4495 


* 
* 
| 
| 
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NIGHT and DAY 


patients appreciate the 
effectiveness of LUASMIN 
in controlling the 
distressing symptoms 

of bronchial asthma... 


A capsule and an 
enteric-coated tablet 

at bedtime generally 

results in an 

uninterrupted night of sleep— 
and if needed, capsules 

give relief during the day. 


Enteric Coated Tablets and Capsules 


Theophylline Sodium Acetate (3 gr.) 0.2 Gms. 
Ephedrine Sulfate (% gr.) 30 Mg. 
Phenobarbital Sodium (Ye gr.) 30 Mg. 


Also available in half-strength. 


f— 


For samples just send your Ra blank marked 26.U4 


BREWER & COMPANY, INC. WORCESTER 8, MASSACHUSETTS USA. 


| 
| | 
EST. 1852 


Founded 1879 


RING SANATORIUM 


HIGHT MILES FROM RBOBTON 
Por the study, care and treatment of emotional, 
mental, personality and habit disorders 


On « foundation of dynamic psychotherapy all 
other recognized therapies are used as indicated 


Cottage accommodations meet varied individual 
need Limited facilities for the continued care 
requiring peychiatri« 


of progressive disordes 


medical, or neurological supervision 
Full resident and associate staff Courtesy 


privileges to qualified physicians 


Benjamin Simon, M.D 


Jivector 


Warre, M.D 
Assistant Director 
Arlington Heights 
Massachusetts 


Mission 6-0001 


Woodside Cottages 
Mass. 


A sanitarium specially adagtes for nervous 
need rest and 


PRamMinouam 


and convalescent patients w 
upbuilding in normal surroundings 

No committed mental cases 

Medical Director 


H. M.D 


PERKINS SCHOOL 


Lancaster, Mass 
Devoted to the sientific understanding and 
education of children of retarded develop- 
ment. Five homelike and attractive buildings 
surrounded by 65 acres of campus and gar- 
dens. 
Paankiin H. Peexins, M.D. 


ASSISTANT RESIDENCIES IN IN- 
TERNAL MEDICINE available now, 
July first or October first, in a new gen- 
eral hospital for the treatment and re- 
habilitation of patients with chronic dis- 
ease, A.M.A. approval for one year just 
Training program, consultant 
rounds and professional staff appoint- 
ments under aegis of Deans of Boston 
University, Harvard and Tufts University 
medical schools, and Harvard School of 
Public Health, Investigative programs 
now starting in fields of arthritis, hema- 
ology, pulmonary function, radioisotopes, 
eancer therapy and chronic renal and 
hepatic diseases. Medical residents may 
rotate through neurology and respirator 
units. Salary $3060 to $3300, less $10 a 
month for room and 30¢ a meal, Ad- 
dress: Chief of Medical Services, Lemuel 
Shattuck Hospital, 170 Morton Street, 
Boston 30, Massachusetts B161-15-4t 


receiy ed 


Pediatrician for a New 
Board qualifications de- 


WANTED 
England group 


sirable, Salary open. Address A129, Neu 
Eng. J]. Med 14-5t 
Outstanding MAINE BOYS’ CAMP 


with excellent facilities requires graduate 
resident or doctor in practice for summer 
season, Also, medical students for coun- 


selorships and female registered nurse 
Address A130, New Eng. ]. Med 14-3t 
INTERNIST wishes to share office 


suite, waiting room and secretary in Bos- 
Address Al3l, New 
14-3t 


ton or Brookline 


Eng. J. Med 
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WESTWOOD LODGE 


Incorporated 


WESTWOOD, MASSACHUSETTS 
Telephone NO 7-0168 


A modern sanitarium for the treatment and care 
of mie ntal and nervous disorde Ls) by A spec ialized 
staff experienced in psychotherapy, electroshock 
therapy and its modifications p with 
or without electroshock) and other psychiatric 
treatment Latest techniques used in the treat- 
ment of aleoholiom and drug addiction. Excellent 
facilities for the care of senile and aged patients. 
Homelike atmosphere in quiet country surround- 
ings near Boston. Tennis court and occ upational 
therapy building on the grounds, 


Outpatient department for referred cases only. 
Maerua Beunner-Oune, M.D., Superintendent 
Sioney M. Bunxer, M.D., Psychiatrist 


Wiitiam J. Hammonn, Administrator 


Apr. 19, 1956 


BALDPATE, Inc. 


GEORGETOWN, MASSACHUSETTS 
Telephone GEO 2131 


Locaren tHe Huis oF Essex County 
30 miles north of Boston 


For the treatment of psychoneuroses, personality 
disorders, psychoses, alcoholism and drug addic- 
tion, 

Psychotherapy is the basis of treatment; electric 
shock treatments, subcoma and deep coma insulin 
therapy when indicated; sleep treatment for with- 
drawal of narcotics. 

Occupation under a trained therapist, diversions 
and outdoor activities. 


G. M. SCHLOMER, MLD. 
Medical Director 


ve 
Wiswall Sanatorium 
203 Grove Sr., Werrestey, Mass. 
For the care of mild mental and nervous pa- 
tients in country surroundings. Small grouping 
allows a homelike atmosphere and persona 
contact 
Hate Poweas, M.D., Medical Director 
Tel. WE 5-0261 


GLENSIDE 
6 Parley Vale, Jamaica Plain, Mass. 
Tel. JA 4-0044 
A small, attractively located sanitarium for 
nervous, mild mental or chronic illnesses. 


Doris M. Horwoop Superintendent 
Rutu M. Crossriecp, M.D., Medical Director 


STORROW HOUSE 
(Former Storrow Estate at Lincoln, Mass.) 
STAPFED AND BY THE 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric ambulatory and semi-ambula- 
tory patients needing rest or convalescent facili- 
ties 
CHARGES: $7.00 to $10.00 per day 
Transportation for visits to physician's office pro- 
vided For information, call CLearwater 9- 543 
or Massachusetts General Hospital Admitting 
Office LA 3-200 


COPLEY HOSPITAL, INC. 


224 Commonwealth Ave., Boston 


Located Near Copley Square 


Specialized treatment for CHRONICAL- 
I ILL and TERMINAL CASES 

A full medical and professional staff of 
nurses is maintained to provide care and 
comfort for the patient 
Complete facilities for 
X-Ray and special diets 


A. Fetoman, M.D 
Medical Director 


laboratory work, 


Please call 
Miss O'Brien, Adm 
COpley 7-5089 


OPENING IMMEDIATELY-Avail- 
able for Board Eligible Pathologist as As- 
sistant Pathologist in recently opened 600- 
bed chronic disease hospital, affiliated 
with Harvard Medical School, Boston 
University School of Medicine, and Tufts 
School of Medi ine Salary 
Address: Chief of Clinical 
Laboratories, Lemuel Shattuck Hospital, 
170 Morton Street, Boston 50, Massachu- 
setts B164-15-4t 


University 
$8280 yearly 


ASK for the names 
of classified the Journal 
who use box numbers. It is our agree- 
ment with these advertisers that the in- 
formation will not be released. Address 
your replies or inquiries to the box num- 
ber given, c/o New Eng. J. Med., and 
they will be forwarded promptly 


PLEASE DO NOT 


advertisers in 


DAVID MEMORIAL 
Ta" 
NURSING HOME 
Broox.ine 46, Mass. 
S. D. Conen, R.N., Supt. 
Convalescents Invaild-Elderly 
Accepted by Blue Cross - Blue Shield 


Prolonged Illness Program 
61 Park Street BE 2-353 


LOCUM TENENS or summer cover- 
age —- Board eligible internist complet- 
ing military service. Additional training, 
cardiology. June-September. Address 
A116, New Eng, J. Med. 12-5t 


9-ROOM HOUSE ~— Corner lot. Suit- 
able for a professional man. Oil heat, 
continuous hot water, hard wood floors. 
If interested contact FAirview 5-0326. 
B154-14-3t 
RESIDENCY IN PATHOLOGY 
available immediately in 600-bed new 
Public Health hospital for chronic dis- 
eases affiliated with Harvard Medical 
School, Boston University School of 
Medicine, and Tufts University School of 
Medicine. Fully approved in clinical 
pathology and pathologic anatomy for 
one year. Salary $3060 to $3300 yearly. 
Address: Chief of Clinical Laboratories. 
Lemuel Shattuck Hospital, 170 Morton 
Street, Boston 30, Massachusetts. 
B163-15-4t 


OPHTHALMOLOGIST OR E.N.T. 
For sale in Massachusetts, 10-room 
house with complete ophthalmic office. 
Large corner lot opposite hospital. Two 
hospitals, 50,000 population, 34 physi- 
cians in area. No full-time ophthalmolo- 
gist or E.N.T.—unlimited opportunities, 
All inquiries confidential. Price, $35,000 
including equipment and partly-furnished 
home. Write for brochure. Address A135, 
New Eng, J. Med. 15-41 
(Additional advertisements 
on page xxviti) 
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pronounced 


MUSCLE-RELAXING ACTION 


MEPROBAMATE 


For significant relief in myositis, osteoarthritis, backstrain, and 


related conditions marked by: 


© Muscle spasm ® Stiffness and tenderness 


® Restriction of motion © Pain 


As a superior muscle-relaxant, EQuANIL offers 
predictable action and full effectiveness on 
oral administration. It does not disturb auto- 
nomic function and is relatively free from 
gastric and other significant side-effects. Its 
anti-anxiety property provides important cor- 
relative value. 


Usual dosage: | tablet tid. The dose may be ad- 
justed either up or down, according 
to the clinical response of the patient. 

Supplied: Tablets, 400 mg., bottles of 50. 


anti-anxiety factor 
with muscle-relaxing action 
... felieves tension 


dicarbemate 
Philadelphia 1, Ps 
F 5% 
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POSTGRADUATE DIVISION 
Tufts University School of Medicine 
Short Course in 
ALLERGY 
At the New England Center Hospital 

May 10-12, 1956 


Dr. Ronert P. McComes in charge 
Basic Concepts in Allergy Panel 


Immunologic Aspects, T: F I li, 
of Allergy, Relation of Ar Francie C “Wheeler, 


M.D.* 
M.D.* 


lergy and Infection, Pollen {Robert P. McCombs, M.D. 
Counts and Identification of 
Pollen, Blocking Antibody, 
History Taking, Skin Tests, 
lyposensitization and De- 
sensitization 
Recognition and Treatment of Irving W. Schiller, M.D.* 
Allergy in Upper Respiratory Daniel Milier, M.D. 
Passages (Robert P. McCombs, M.D. 
Drug Reactions; Manifestations James F. Patterson, M.D. 
of Systemic Hypersensitivity 


Reactions 


GRAND ROUNDS: 
tion of Cases 
Vasculitis 


Presenta- 
Allergic 


§ Francis C, Lowell, M.D.* 
) Robert P. McCombs, M.D 


James F. Patterson, M.D. 
Harry L. Mueller, M.D.* 
William Dameshek, M.D 


Function, Bronchial 


Emphysema 


Pulmonary 
Asthma, 


Contact Dermatitis; Eczema 
Allergy in Children 
Allergic and Autoimmunologi« 
Implications in Hematology 
*Guest Speaker 
Tuition fee $20; 
communications to: 
University School of Medicine, 
Boston, Massachusetts. 


registration fee $5.00. Address all 
Postgraduate Registrar, Tufts 
171 Harrison Avenue, 


y 
Washingtonian Hospital 


39 Morton Street, Boston 30, (Jamaica Plain) Mass. 
Incorporated 1859 


Conditioned Response, Psychotherapy, Antabuse, Adrenal 
Cortex and other drug therapies, Night-Hospitalization 
for Rehabilitation of Male and Female Alcoholics. 


Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 
State Outpatient Clinic and Social Service Department 
for Male and Female Patients 
Josern Tuimann, M.D., Medical Director 


Consultants in Medicine, Surger oad & the other Specialties 
Telephone JA 4-1540 


“WHEREVER GELATINE 
1S SPECIFIED... 
PLYMOUTH ROCK 
MAY BE USED" 
Protein — 87% 
Calories — 27 per envelope 


Sugar Free 


Tasteless —- Odorless 
SEND FOR SAMPLES! 


Famous Since 1889 


“Plymouth Rock Gelatine Co. 
68 WESTERN AVE. * ALLSTON 34, MASS 
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100 Viet 
XYLOCAINE 


HYDROCHLORIDE I% 


17 
MTEA PRODUCT. 


AQUEOUS SOLUTION 


i XYLOCAING 
| 


WRROCH 


XVYLOCAINE 


XYLOCAINE 


BYDROCHLORIOS 


aww 


XYLOCAINE 


RYPROCHLORIDE 


ASTRA 


mass, 


— 
j \ : ‘ 
XV¥LOCAINE 


fastest acting local anesthetic— 
as safe as it is effective 


How safe is Xylocaine? In five years, over 500,000,000 injections of Xylocaine HCI Solution have 
been given for local anesthesia. “The apparent clinical safety of Xylocaine is gratifying, for without 
this quality, its additional properties would not warrant an enthusiastic report. Nor would safety 
alone call for a high recommendation unless additional desirable properties were to be found. The 
truth of the matter is, however, that Xylocaine approaches the ideal drug more closely than any other 
local anesthetic agent we have today.”* 


How effective is Xylocaine? Xylocaine HC! Solution produces more rapid, complete, and deeper 
anesthesia than other local anesthetics used in equivalent doses. By infiltration, Xylocaine gives 
a wide area of analgesia, and surrounding tissues are also anesthetized. The long duration of Xylocaine 
action reduces the need for additional injections. At the same time, it assures greater comfort to your 
patients for a longer period — often when they need it most. 


How does Xylocaine fit into my practice? Xylocaine is the ideal agent for local infiltration anesthesia 
because it is safe, fast acting and of long duration. It is used routinely in daily practice for countless 

minor surgical procedures such as closure of lacerations, removal of cysts, moles and warts, treatment 
of abscesses; and in the reduction of fractures. 


eee to use 


xY LOCAINE' 


It has also become the choice of many physicians for therapeutic interruption of 


x 


nerve function by temporary nerve blocks in herpes zoster, subdeltoid bursitis, ' 
fibrositis, myalgia of shoulder muscles, periarthritis due to trauma, and painful “ae 
postoperative scars. The relief of pain in these conditions at times appears to be the —_ 4 


most important part of treatment. 


The remarkable topical anesthetic properties of Xylocaine HC! Solution further 
enhance its usefulness for minor operations. Topical anesthesia can be obtained by 
spraying, by applying packs, by swabbing, or by instilling the solution into a 

cavity or on a surface. 


Xylocaine HC! Solutions are available in 2 cc. ampuls, 20 cc. and 50 cc. 
vials in strengths of 0.5%, 1% and 2%, with or without epinephrine. 


Bibliography of approximately 300 Xylocaine references upon request. 


*Southworth, J. L., and Dabbs, C. H.: Xylocaine: a superior agent for conduction 
anesthesia, Anesth. & Analg. 32:159 (May-June) 1953. 


Astra Pharmaceutical Products, Inc., Worcester 6, Mass. 
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Somnos. 


CAPSULES AND ELIXIR CHLORAL HYDRATE 


“one of the safest of all sedatives’” 


MAJOR ADVANTAGES: Induces “‘natural sleep and sedation without medullary 
depression.”* Affects no vital function. 


SOMNOS is well tolerated even by the older patient 


SoMNos induces quiet, restful sleep— without |SomMNos may be awakened easily. SOMNOS 1s es- 
after-effects. SomNOs contains only chloral hy- pecially valuable for the insomnia of the elderly,* 
drate —“‘an effective somnifacient which merits _as well as for cardiac and psychiatric patients.* 


wider use.”’* 


Within an hour of taking SOMNOs, your pa- 
tient usually will be asleep. It will be a quiet, rest- 
ful sleep, from which he will awaken refreshed 


— without unpleasant after-effects. 
Philadelphia 1, Pa. 


When necessary, the person who has taken Division Or MERCK & CO., Inc. 


References: 1. Mod. Med. 19:59, 1951. 2. West Virginia M. J. 49.292, 1953. 3. Pharmacology and The tics, Phila., 
Lea & Febiger, 1954, p. 146. 4. Geriatrics 9:303, 1954 ” on 
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single 
sulfonamide 
specifically for 
urinary tract 
infections 


divect / effective 


“THIOSULFIL: 


Brand of sulfamethizole 


greater solubility 
means rapid 
action with 
minimum side effects 


AYERST LABORATORIES 
New York, N. Y. «+ Montreal, Canada 
5632 


irregular meals’? 


Vitamins and Minerats Capsules Lederle 


A potent diet supplement for the “nutritionally 
starved” patient—from early adolescence through late 
maturity. 11 vitamins, 13 minerals, plus Purified 
Intrinsic Factor Concentrate. In 


dry filled, sealed capsules. Ledterte ) 


POST-GRADUATE COURSES 
IN MEDICINE 


Designed for Candidates for the American Board 
of Internal Medicine, and for the F.R.C.P. (C) 


and Certification 


This course will be in two parts. A correspondence 
section will extend from March 15 to June 30 and will 


consist of selected reading with weekly written answers 
to questions 


The second part is a clinical and didactic full-time 
course from July 2 to the middle of September, 1956 


The following intensive Refresher Courses will also 
be gwen 

Chest Diseases July 9 to 14 
Cardiovascular Diseases July 16 to 21 
Endocrinology @ Metabolism July 23 to z 
Haematology August 6 to 
Neurology August 20 to 


All the courses will be conducted by members of the Medi 
cal Staffs of The Royal Victoria Hospital, The Montreal 
General Hospital, and The Montreal Children’s Hospital 


Address applications or inquiries to 
The Post-Graduate Board 
Royal Victoria Hospital 

OR 
The Post-Graduate Board 
The Montreal General Hospital 
Montreal, P.Q. 


Apr. 19, 1956 
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Functional gyn. disorders in the years 


of menopause 


Irritability 
Palpitations 
Flushes &F Sweats 


Belle 
( 


Average Dose: 


3-4 Tablets Daily 


Proven safe 


in more than 
3400 Published Cases 


Ergotamine tartrate 0.4 my 
Bellafoline 0.1 mg 
Phenobarbital 20.0 mg. 


Sandoz 


SANDOZ pyHARMACEUTICALS 
HANOVER, N. Jj. 
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19, 


non- 
laxative 


A new MEAD specialty for all ages 


By reducing surface tension | Colace| softens stools 


Co.ace, a surface active agent, in- 
creases the wetting efficiency of water 
in the colon. By this physical action, 
without adding bulk, Conace (a) 
allows fecal material to retain enough 
water to produce soft, formed stools, 


and (b) permits water to penetrate 
AC and soften hard, dry feces.! 


The action of Corace takes place 


keeps stools normally soft 


softens stools already hard ; 
gently and gradually. Stools can us- 


ually be passed normally and without 
difficulty one to three days after oral 
administration is begun. No toxicity 


> or undesired side-effects have been 
>| reported in prolonged clinical use.' 

normalizes fecal mass 

for easy passage 


Indications: All medical, surgical, ob- 
stetric, pediatric and geriatric patients 
who will benefit from soft stools. 


Usual dosage: Adults and older chil- 
dren: 1 Cotace Capsule 1 or 2 times 


daily. Children 3 to 6 years: 1 ce. 

Corace Liquid 1 to 3 times daily. 

Infants and children under 3 years 


I 12 
DIOCTYL SODIUM SULFOSUCCINATE, MEAD » 10 1 cc. COLACE Aquid 2 times 


daily. Dosage may be increased if 


non-laxative stool softener necessary, Give Conace Liquid in 14 
ae does not add bulk water glass of milk or fruit juice 


Coxiace Capsules, 50 mg., bottles of 
30. Corace Liquid (1% Solution) 
30-cc. bottles with calibrated dropper. 


(1) Wilson, J. L., and Dickinson, D. G 
J. A. M.A. 158: 261, 1955 
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